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2 | CHAPTER 128. 


An Act RESPECTING THE INSPECTION AND SALE OF SEEDS. 


SHORT TITLE. 


1. This Act may be cited as the Seed Control Act. 4-5 E. VIL., c. 41, 8. 1. Short title. 


REGULATIONS. 


2. The Governor in Council may make,— 
(a) regulations determining the maximum proportion of seeds of the Regulations 
weeds named in this Act that may be tolerated in any other seeds by ete 
- without affecting their character as being free from the seeds of the 
said weeds within the meaning of this Act; and, 
(b) such regulations as he considers necessary in order to secure the 
efficient enforcement and operation of this Act. 
2. The Governor in Council may, by such regulations, impose penalties Penalties. 
not exceeding fifty dollars on any person offending against them, to be recovera- 
ble on summary conviction. 
3. The regulations so thade shall be in force from the date of their publica- Publication. 
tion in the Canada Gazette, or from such other date as is specified in the pro- 


ar - clamation in that behalf. 4-5 E. VIL., ¢. 41, ss. 5 and 17. 
¢ 
© 


EXAMINATION. 


3. Any person charged with the enforcement of this Act may enter upon Examination 
any premises to make any examination of any seeds, receptacles, packages, of seeds. 
sacks or bags of seeds, with respect to which he has reason to suspect or believe 
that any provision of this Act is being violated, whether such seeds, receptacles, 
packages, sacks or bags of seeds are on the premises of the owner, or on other 
“2 premises, or in the possession of a railway or steamship company, and may 
take any samples of the said seeds from any receptacle, package, sack or bag, 
= for which samples the owner of the seed shall be paid in accordance with the 
amount of seed thus taken and its current value. 4-5 E. VII., c. 41, s. 10. 


LIMITATION. 


\ 
™ 
4. The provisions contained in this Act shall not apply to,— Exceptions 
, (a) any person growing or selling seeds for the purpose of food in respect ——- 
y of seed sold, or exposed or had in possession for sale, for such pur- 
poses; . 
§ (b) any person selling seeds direct to merchants to be cleaned or graded 
» before being offered for sale for the purpose of seeding in respect of 
oJ seeds sold, or exposed or had in possession for sale, for such purpose; 
(c) seed that is held in storage for the purpose of being recleaned, and 
which has not been offered, exposed or held in possession for sale 
. for the purpose of seeding; | 
=| (d) seed marked ‘not absolutely clean’ and held or sold for export only. 
_ 4-5 E. VII., c. 41, s. 7. 
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5. The provisions contained in the next following section shall not apply 
to the sale of seed that is grown, sold and delivered by any farmer on his own 
premises, for seeding by the purchaser himself, unless the purchaser of the said 
seed obtains from the seller at the time of the sale thereof a certificate that the 
said seed is supplied to him subject to the provisions of this Act. 4-5 E. Vil; 
ce. 41, s. 3. 


PROHIBITORY CLAUSES. 


G. No person shall sell, or offer, expose or have in his possession for sale, 
for the purpose of seeding, any seeds of cereals, grasses, clovers or forage plants, 
unless they are free from any seeds of the following weeds:—Wild Mustard or 
Charlock (Brassica Sinapistrum, Boiss.); Tumbling Mustard (Sisymbrium Sina- 
pistrum, Crantz.); Hare’s Ear Mustard [Coringia orientalis, (L.) Dumort]; 
Ball Mustard (Neslia paniculata, Desv.); Field Pennycress or Stinkweed 
(Thlaspi arvense, L.); Wild Oats (Avena fatua, L: and Avena strigosa, Schreb.); 
Bindweed (Convolvulus arvensis, L.); Perennial Sow-Thistle (Sonchus arvensis, 
L.); Ragweed (Ambrosia artemisiaefolia, L.); Great Ragweed (Ambrosia tri- 
fida, L.); Purple Cockle (Lychnis Githago, Lam.); Cow Cockle [Vaccaria 
Vaccaria (L.) Britton]; Orange Hawkweed or Paint Brush (Hieractwm auran- 
tiacum, L. and Hieracvwm praealtum, Vill.); and from the Sclerotia known as 
Ergot of Rye (Claviceps purpurea, Tul.); unless each and every receptacle, 
package, sack or bag containing such seeds, or a label securely attached thereto, 
is marked in a plain and indelible manner,— 

(a) with the full name and address of the seller; 

(b) with the name of the kind or kinds of seed; 

(c) with the common name or names of the weeds hereinbefore named, 
the seeds of which are present in the seed sold or offered, exposed or 
had in possession for sale. 4-5 E. VII., c. 41, s. 3. 


"7. No person shall sell, or offer, expose or have in his possession for sale, 
any seeds of timothy, red clover, alsike, or any mixture containing the said 
seeds, in or from any receptacle, package, sack or bag upon which is marked 
‘No. 1’ or any other designation which represents such seeds as of first quality, 
unless they are free from the seeds of weeds named in the last preceding section, 
and are also free from the seeds of White Cockle (Lychnis vespertina, Sibth.); 
Night-Flowering Catchfly (Silene noctijlora, L.); False Flax (Camelina sativa, 
Crantz.); Canada Thistle (Cnicus arvensis, Hoffm.); Ox-eye Daisy (Chrysan- 
themum Leucanthemum, L.); Curled Dock (Rumex crispus, L.); Blue Weed 
(Echium vulgare, L.); Ribgrass (Plantago lanceolata, L.); Chicory (Cichorvwm 
Intybus, L.), and contain out of every one hundred seeds not less than ninety- 
nine seeds of the kind or kinds represented, or seeds of other useful and harmless 
grasses and clovers, of which ninety-nine seeds, ninety seeds must be germinable. 
4-5 E. VIL., c. 41, s. 4. 


S$. No person shall sell, or offer, expose or have in his possession for sale, 
for the purpose of seeding in Canada, any seeds of timothy, alsike or red clover, 
or any mixture containing the said seeds, if the seeds of the weeds named in 
this Act are present in a greater proportion than five to one thousand of the 
seed sold, or offered, exposed or held in possession for sale. 4-5 E. VII., c. 41, 
s. 6. 

OFFENCES AND PENALTIES. 


9. Except as in this section otherwise provided, every person who, by 
himself or through the agency of another person sells, offers, exposes or has in 


_ possession for sale, seeds, in violation of any of the provisions of this Act shall 


Sere a 
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be guilty of an offence and upon summary conviction therefor, be liable for a sceds of 
first offence to a fine not exceeding one dollar, and for each subsequent offence fer 
to a fine not exceeding five dollars, for each receptacle, package, sack or bag 

in or from which seeds are sold, offered, exposed or had in possession for sale 
contrary to such provision together with the costs of prosecution, and, in default 

of immediate payment of such fine and costs, shall be liable to imprisonment, 

for a term not exceeding one month, unless such fine and costs of enforcing the 

same are sooner paid: Provided that the total amount of the fine shall not Proviso. 
exceed, in the case of a first offence, five dollars, and in the case of a subsequent 
offence, twenty-five dollars. 


2. If the accused proves to the magistrate before whom he is tried that the Liability of 
package, sack, bag or receptacle containing the seed respecting which the com- Les wor iy 
plaint or information is laid, was purchased by him directly from a seed merchant 
domiciled in Canada, and was not opened, or the state of the seed was not 
altered, while it was in his possession, and he had no reason to believe that the 
seed did not comply with the provisions of this Act, he shall, upon disclosing 
the name of the person from whom he purchased the seed, and the place and 
date of the sale thereof to him, not be liable beyond the costs of prosecution. 


3. Every magistrate who has disposed of any case under the foregoing Report of 
subsection shall, within one month from the date of his judgment therein, send ae 
to the Minister of Agriculture a report of the case, giving the name of the accused, 
the name of the person who sold the seed to him, and the date and place of such 
sale. 

4. Any prosecution against any person, pursuant to a report made to the Time for 
Minister of Agriculture respecting that person, under the last foregoing sub- aes aga 
section may be commenced within twelve months from the time when the 
matter of complaint or information arose, and not later. 4-5 E. VIIL., c. 41, 


ss. 8 and 18. 


10. Every person who obstructs any person charged with the enforcement Preventing 
of this Act in entering any premises to make examination of seeds, receptacles, oe Lee 
packages, sacks or bags of seeds, as provided by this Act, or who refuses to of seeds. 
permit the making of any such examination, or the taking of samples of seeds 
as provided by this Act, shall, upon summary conviction, be liable to a penalty 
not exceeding five hundred dollars and not less than twenty-five dollars, together Or the 
with the costs of prosecution; and in default of payment of the said penalty and taking of 
costs, shall be liable to imprisonment for a term not exceeding six months, cae 
unless the said penalty and costs and the costs of enforcing the same are sooner 
paid. 4-5 E. VIL, c. 41, s. 10. 


Penalty. 


U1. The person on whose behalf any seed is sold, offered, exposed, or had Who shall be 
in possession for sale, contrary to the provisions of this Act, shall be prima facie Prime iacie 
liable for the violation of this Act. 4-5 E. VII., c. 41, s. 9. aa 


ANALYSIS. 


12. Any purchaser of seeds, with respect to which he has reason to suspect Samples to 
or believe that any provision of this Act has been violated, or any person charged —— be 
with the enforcement of this Act, at his request, may take a sample from the analyst. 
said seeds and forward it to such person as the Governor in Council appoints 
as an official seed analyst to examine and report upon any seed submitted for 


analysis under the provisions of this Act. 4-5 E. VIL., c. 41, s. 11. 
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To be taken 18. Any sample of seed taken for official analysis under the provisions of 
See of this Act shall be taken in the presence of,— 
a (a) the person who sold or offered, exposed or had in his possession for 
witnesses. | sale the said seeds; or, 


(b) two impartial or non-interested witnesses; and, 

Certificate to in accordance with the rules for seed testing prescribed by the Minister of Agri- 

ee ee - culture, and shall be inclosed in a sealed package, together with a certified 
statement of the person taking the sample, which statement shall include the 
name and address of the person who sold, or offered, exposed or had in his 
possession for sale, the seeds from which the said sample was taken, the manner 
in which the receptacle, package, sack or bag was marked, and the section or 
sections of this Act in violation of which the said seeds were found or suspected 
to be sold or offered, exposed or had in possession for sale. 4-5 E. VII, ec. 41, 
s. 12. 

Samples to be 14. Any sample of seeds taken from any seed which are found or suspected 

aller to be sold in violation of the provisions of this Act shall be taken and forwarded 

to an official seed analyst,— 

(a) from seeds that are sold in sealed packages, sacks, bags or receptacles, 
at the time of the breaking of the seal thereon; and, 

(b) from seeds that are not sold in sealed packages, sacks, bags or 
receptacles, within seven days from the date on which the seeds 
entered into the personal possession and became the property of 
the purchaser. 4-5 E. VIL., c. 41, s. 13. 


Analysisand . 1. It shall be the duty of any official seed analyst to examine any seeds 

certificate. sent to him in accordance with the provisions of this Act, by following the 
methods for testing seeds prescribed by the Minister of Agriculture, and to send 
one certificate of analysis of the said seeds to the inspector, informant or com- 
plainant from whom they were received, and one certificate to the seller of the 
said seeds, and to place one certificate on file in the Department of Agriculture. 
4-5 E. VIL, c. 41, s. 14. 


EVIDENCE AND PROCEDURE. 


Certificate 16. The certificate of analysis of any official seed analyst on any sample 

as evidence. OF seeds forwarded to him under this Act shall be accepted as evidence in any 
prosecution of any person charged with having sold or offered, exposeti or had 
in his possession for sale, in violation of the provisions of this Act, seeds from 
which the sample purports to have been taken, or of any person from whom 
such person purchased the seeds. 4-5 E. VIL. c. 41, s. 15. 


Place of 17. In any complaint, information or conviction under this Act, the matter 
are complained of may be declared, and shall be held to have arisen, within the 
meaning of Part XV. of the Criminal Code, at the place where the seed was 
sold or offered, exposed or had in possession for sale. 4-5 E. VIL, c. 41, s. 16. 


~~ 
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GENERAL COMMENTS. 


It is not the object of this Act to require farmers to purchase for their own use any 
seeds of a better quality than they desire, except (section 8) in so far as noxious weeds are 
held to be a public nuisance. The Act is intended to provide the means by which the users 
of seed may protect themselves against the introduction of noxious weeds on their lands; 
and to fix a minimum standard in respect to purity and vitality for timothy, alsike and red 
clover seeds that may be represented to be of first quality, and thus provide the means by 
which careful seedsmen may protect themselves against the designs or carelessness of un- 
scrupulous seed vendors. 

To assist seed merchants in the conduct of their business under the Act, the Seed Branch 
of the Department of Agriculture at Ottawa, has prepared for distribution, at a nominal 
cost of $2, to seed merchants and agricultural institutions such as agricultural schools, 
farmers’ institutes and agricultural societies, collections of authentic specimens of seeds of 
100 species of weeds, and other economic plants—including all of those mentioned in the 
Act. With one of these collections of seeds in his possession, any person of ordinary intelli- 
gence would have the means of testing seeds in respect to the provisions of the Act. 

The term “Government Standard” applied to Timothy, Alsike or Red Clover seeds, 
does not mean that the seed is of “No. 1” quality, as provided under Section 7 of the Seed 
Control Act, which fixes the standard for seeds which may be marked “No. 1” or otherwise 
represeted to be of first quality. The term “Government Standard” has been largely 
used with seeds which were sufficiently clean to meet the provisions of the minimum standard 
Gxed in Section 8 of the Seed Control Act, which allows 92 seeds of the weeds named in 
the Act per one ounce of Red Clover; 212 per ounce of Alsike, and 410 per ounce of Timothy 
seed. 

The following quotation is taken from a circular, issued by an Ontario retail seed 
merchant, which is exceedingly misleading. “We have decided to sell only standard seed, 
every bag under Government seal, thus insuring you clean seed.” 

There is no Government in Canada which assumes to inspect any seeds before they 
are offered for sale for seeding. Some reliable seed houses sell grass and clover seeds in 
bags sealed by them with a lead seal. No Government seal is used on any seeds offered 
for sale in the trade. Seed purchasers who desire Timothy, Alsike or Red Clover seeds of 
first quality should see to it that the goods they purchase are marked “No. 1” or otherwise 
clearly represented to be of first quality. 

Under the Seed Control Act (section 14), wholesale seed merchants have the privilege 
of selling seeds in sealed packages or bags sealed by them, thus relieving retail merchants 
of any responsibility connected therewith, so long as the seal thereon remains intact. 


DUTIES OF SEED INSPECTORS. 


Seed inspectors are instructed to visit seed houses and retail stores, in all parts of the 
districts assigned to them, for the purpose of making examination of any seeds that may be 
offered for sale for seeding and to take samples for official test from any seeds that are sus- 
pected by them to be offered for sale for seeding contrary to the provisions of the Seed Control 
Act. Seed inspectors are not permitted, at any time, to inspect seeds for seed merchants, 
for the purpose of passing upon their grading, prior to such seeds being offered for sale, 
_ either in sealed packages or in bulk. Seed inspectors will receive instructions, whenever 
possible, to examine into any complaints regarding seeds that may be suspected to be sold 
or offered for sale in violation to the Seed Control Act, on receipt of such complaint at the 
office of the Department of Agriculture. It is nevertheless the privilege of any citizen to 
put the Act into operation and enter prosecutions against any person who may be found to 
have violated the provisions of the Act. 

Section 14, clause (6) “within seven days from the date when the seeds entered into his 
personal possession.” It is the purpose of this clause to allow any purchaser of seeds 
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whether he be a seed merchant or farmer, a period of seven days from the time when the 
seeds entered into his possession, during which time he may make complaint and take 
sample of the seeds for test as prescribed in section 13. Should no complaint be made 
and sample taken within seven days the purchaser must alone assume the responsibility. 


APPENDIX. 


RULES FOR SEED TESTING UNDER THE SEED CONTROL ACT. 
HOW SAMPLES ARE TO BE TAKEN. 


Sampling Seeds—Samples for analysis must be drawn in the presence Cs 
(a) the person who sold or offered, exposed or held in possession for sale the seeds, or 
(b) two impartial and non-interested witnesses. | 

In order to insure that the samples sent to the Official Seed Analyst represent the bulk 
of the goods, the contents of packages, sacks or bags, should be emptied out, mixed thoroughly 
and small quantities taken from different parts to make the sample sent to the official seed 
analyst for analysis. If the seeds be taken from sealed sacks or bags containing more than 
one bushel of seed, or if it be impracticable thus to mix the goods, small quantities should 
be drawn to make the sample; from the top, middle and bottom of each sack or bag, when 
there are not more than six sacks or bags; from the top, middle and bottom of every second 
sack or bag when there are from seven to twelve sacks or bags; and from the top, middle 
and bottom of every fourth sack or bag, when there are more than twelve sacks or bags. 
“Seed tryers” and grain tryers may be used for this purpose. The sample thus obtained 
must be inclosed in a suitable package, sealed and forwarded to an official seed analyst. 

Samples of seed must be accompanied by a certified statement of the inspector, informant 
or complainant, which shall include the name and address of the person who sold or offered, 
exposed or had in his possession for sale, the seeds from which the said sample was taken; 
the manner in which the receptacle, package, sack or bag was marked; and the section or 
sections of this Act in violation of which the said seeds were found or suspected to be sold 
or offered, exposed or had in possession for sale. 

The minimum of weight of seeds to be forwarded for official test to any official seed 
analyst shall be— 

2 ounces of grass seeds of all kinds, white and alsike clovers. 

4 ounces, red clover, alfalfa, millet, and seeds of like size. 

1 pound of cereals, and seeds of like size. 


METHODS FOR TESTING SEEDS. e 
How Purity Tests Shall be conducted. 


The Average Sample.—The sample that is examined in the laboratory to determine the 
amount of impurities shall be carefully drawn from the larger amount forwarded for analysis, 
and shall consist of not less than— 

2 grams of agrostis, the poas or yellow oat grass. 

5 grams of alsike and white clover and all grasses except agrostis, the poas and yellow 
oat grass. 

10 grams melilotus, medicago, millet, and all species of clover seed, except alsike and 
white. 

50 grams of cereals, peas, beans and other large seeds. 

Whsn the amount of impurities is unusually large, two average samples shall be drawn 
and exaemined. 

The report of purity tests shall state :— 

(a) the name of the kind or kinds and the number of the seeds of weeds named in 
section 6 of the Seed Control Act, which are found in the weighed sample. 
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(b) for timothy, alsike or red clover, the names of the kind or kinds and the number 
of the seeds of weeds named in sections 6 and 7 of the Seed Control Act which are found 
in the weighed sample; 

(2) the total number of seeds of weeds named in sections 6 and 7 of the Seed Control 
Act per 1,000 of the kind or kinds of seed examined; and 

(3) for timothy, alsike and red clover that are marked “‘ No. 1” or otherwise represented 
to be of first quality, the common and botanical names and the total number of the useless 
and harmful seeds of weeds not named in the Act, that were found in the sample per 100 
of the seeds examined. 


How Germination Tests of Timothy, Alsike and Red Clover Seeds shall be Conducted. 


1. All germination tests shall be conducted in the Standard Seed Germinator. 

2. The seed for germination tests shall be drawn from pure seed that has been thoroughly 
mixed for the purpose. 

3. Two hundred seeds shall be accurately counted for each single test. 

4. The seed to be tested for germination shall be placed between folds of heavy sterilized 
blotting paper, which shall be kept moistened until the test is completed. 

5. In the case of all germination tests of timothy, alsike and red clover seed, the seeds 
shall be examined each day while the test is in progress. Those which have germinated 
shall be counted and removed from the germination bed and the number of such seeds 
recorded. 

6. The duration of all tests of timothy seed shall be fourteen days, at the end of which 
time only those seeds which have germinated shall be considered as capable of germination. 
The number of such seed shall be stated in the report. 

7. The duration of all tests of alsike and red clover shall be ten days, at the end of 
which time all seeds which have germinated shall be recorded. In addition one-third of 
the number of seeds which have remained hard and sound shall be counted as capable of 
germinating, and included with those which have germinated, in making out the report. 

8. Each germination test shall be conducted in duplicate, simultaneously and under 
identical conditions. When the duplicate tests vary more than five per cent, they shall be 
discarded and other tests made. The average result of the duplicate tests shall be stated 
in the report, but seeds marked No. 1 shall not be held to be falsely marked in respect to 
their vitality unless the per cent of germinable seeds, as shown by the said report, be more 
than five per cent below the minimum number required for seeds marked No. 1, as provided 
in clause 7 of the Act. 

9. The temperature of the germinating chamber during germination tests of timothy 
shall be kept, as nearly as practicable, at 20° C., for eighteen hours per day, and raised to 
30° C., during six hours per day, each day until the test is completed. 

10. The temperature of the germinating chamber during germination tests of alsike and 
_ red clover seeds shall be kept, as nearly as practicable, at 20° C., during eighteen hours per 
day, and lowered to 18° C., during six hours per day until the test is completed. 

11. In no case shall the temperature be higher than 32° C., or lower than 15° C., during 
these germination tests. | 


PRESERVING SAMPLES. 


A sufficient amount of seed for a complete test for both purity and germination of each 
sample shall be kept in the seed laboratory for one year, in a dark, dry and cool place. 


RECORD. 


Records shall be kept of all samples received, together with all information regarding 
their origin, time received, dates on which tests are made, and a complete report of the 
results of their analysis. 
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STANDARDS OF QUALITY FOR TIMOTHY, ALSIKE. AND RED CLOVER 
SEEDS. 


(Sections 6 and 7 which are modified by section 2a; and also section 8.) 

The following table gives the maximum number of weed seeds that may be permitted 
in Timothy, Alsike or Red Clover seeds that are offered for sale for seeding in Canada. 
(Computed from seeds that are average in size as shown by the above table.) 


e 


No 1 Quauiry, SECTION 7. SECTION 8. 


KiInp oF SEED. | 


*q Weed seeds *b Other weed seeds (5 weed seeds 
tolerated allowed. per 1,000 of the 
(Section 2, a. 1-1500). (1-100). good seeds). 
—_—_—_—<————— ———_— sierra sasettnem AT LI EE Ue yj ved OE 
Maximum number Maximum number Maximum number 
per ounce. per ounce. | per ounce. 
Bees d a OREO C5 News ee chs Oh, hie oe as 55 822 410 
IN ailice Ae 2 ae Na BS eee Ak a2) eee 28 425 212 . 
Ried Clowns rrtisrcucue snr suena net aay eee Cae 12 184 92 


$$ $$ qi. 


One ounce= 283 grams. 

*q. The regulation made by the Governor in Council under Section 2 of the Act is subject to change. 
One seed of the weeds named in the Act per 1,500 of the good seed for grass and clover seeds and seeds of like 
size, and one seed of weeds named in Section 6 per one pound of seed of cereal grains has been allowed as a margin 
_ of tolerance since the Act has been in force. 


*b. Timothy, Alsike or Red Clover seeds marked No. 1 or otherwise represented to be of first quality must 
not contain more than one seed of other weeds such as Foxtail, Black Medick, &c., per 100 of the good seeds 
and must germinate 90 per cent or more. 


GENERAL EXPLANATIONS AND INSTRUCTIONS. 


Section 6.—When the seeds of weeds named in section 6 are present in seed of cereals, 
grasses, clovers or forage plants that are sold or offered for sale, for the purpose of seeding, 
by any seed merchant, information required by the said section, showing that such weed 
seeds are present, may be given after the plan of the following form :— 


(Name of Seed Merchant)....... x fete ign ei ot Oat ce ca ete Pee Se te 
(P.O. Address) .2 0 2s pop «apatite vbithem F alga ed pt pecteaupb ye ifiaavae Claeiop ceca tagline a 
Containing seed of............ issetnt aes (Name or names of weeds)................ 


Any seed merchant may, at his own discretion, state the proportion in which such weed 
seeds are present as impurities. 
~ Section 5.—Any farmer may, at his own discretion, supply purchasers of seeds with a 
certificate which may contain information as outlined in the following form:— 


This is to certify that the.......... bushels of seed of........ Bae es ges Pee. 
which I have this day sold to. <6): 00... 0.4.05 2 be om ee GES od ek oa 
is sold by me subject to the provisions of the Seed Control Act. 

Dated at. 7.03. 2 eee.» Bont atae ; 

thisvie day of....... , 190 

(Signed) 


1] 


Without such certificate, no person who purchases seed for his own use and accepts the 
same from any farmer who is on his own premises and on which the seed was grown by 
him, may hold the said farmer subject, to the provisions of section 6 of this Act in respect 
to the seed go purchased. In all other sections of the Act farmers may be held to be liable. 

Section 7.—‘No. 1,’ ‘Finest,’ ‘Best,’ ‘Choice,’ ‘XXX,’ ‘Fancy,’ “Selected” and ‘Prime,’ 
are some of the terms that are generally held to indicate first or superior quality in articles 
of commerce. 

The following table gives the maximum, minimum and average number of grains of 
seeds per ounce as determined in the seed laboratory by counting the seeds in one gram 
taken from each of 17 samples of each of timothy, alsike and red clover seeds. To obtain 
the maximum number of seeds per ounce, one sample of pure seed of the smallest obtainable 
seeds of each kind was used. For the minimum number of seeds per ounce one sample of 
pure seed of the largest obtainable seeds of each kind was used. The average number of 
seeds per ounce was determined from 15 samples of pure seed of each kind that had been 
received direct from farms in various parts of the Provinces of Ontario and Quebec. 


—_ a 


NuMBER OF SEEDS. 


Maximum. Minimum, 


(Small seed) (Large seed) Average. 
Se ee ee 
Timothy, 1 OUNCE....... 0. cee ce seer cress t eee seeee 130,410 56,700 82,215 
Milpilse; P/OUMCE. «Pees c swe ees weet eens nee es 70,875 39,690 42,525 
Red Clover, 1 OUNCE... 1... 6. eee cece eee teense 36,855 12,757 ; 18,427 
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THE PRODUCTION AND USE OF SEED GRAIN 


BY 


JAMES MURRAY, B.S.A. 


District Representative for the Provinces of Manitoba and Saskatchewan 


SUMMARY OF CONTENTS 


The seed: What it is; its functions—Why good seed is required— 
Varieties— Mixed varieties—Weeds—Seed of wild and cultivated 
oats (illustrated)—Size of seed—Ripe and immature seed—Frozen 
grain for seed—Seed from a rusted crop—The growing of seed— 
Seed and soil—The amount of seed per acre—Stacking versus stook 
threshing—Cleaning—Changing seed—Hand selection of seed— 
Treating for smut—Testing Seeds—Summary. 


OFFICE OF THE SEED COMMISSIONER, 


Orrawa, November 15, 1905. 
The Honourable, 


The Minister of Agriculture. 


Sir,—I beg to transmit herewith a bulletin on the production and use of seed 
erain. The matter contained therein has been prepared by James Murray, B.S.A., 
who has been in the employ of this Branch since June, 1902. During the last two 
years Mr. Murray has given his whole attention to encouraging the production and 
use of high class seeds in the western provinces and has had a good opportunity to 
study the conditions and needs of farmers throughout the grain growing districts. 
I recommend that the bulletin be printed for general distribution throughout the pro- 
vinees of Manitoba, Saskatchewan and Alberta. 


I have the honour to be, sir, 


Your obedient servant, 


GEORGE H. CLARK, 
Seed Commissioner. 


THE PRODUCTION AND USE OF SEED GRAIN 


The object of this bulletin is to present to those interested and engaged in grain 
zrowing in Western Canada, some facts regarding the growing and use of cereal 
seeds, in the hope that they may be found useful in promoting increased yield and im- 
proved quality in grain crops. No effort is made to cover all the various points to be 
observed in the production of grain in Manitoba, Saskatchewan, and Alberta. This 
would demand a volume. Of the information which this bulletin contains, much has 
already been given publicity in text books, and to a certain extent in bulletins. As 
thus presented, with no effort made to give those parts relating to seed any special 
prominence, they often appear fragmentary and disconnected. Unless brought 
together in some other form, various important facts regarding the value of seed, its 
production and handling, are never seen, or are quickly lost to view, by those to whom 
they would be most useful. While, therefore, the bulletin contains little that is new, 
it is hoped that the form of presentation may commend itself to those whom it reaches, 
and that useful service may thus be rendered in forwarding the greatest industry of 
the prairie provinces. 

é 
THE SEED—WHAT IT IS; ITS FUNCTION. 


In grain, that which is called seed, is the ripened product of the plant, that which 
‘he plant lives to produce, and by means of which life is carried on from year to 
year. A seed consists essentially of two parts, the embryo and the endosperm. The 
embryo is a plantlet which develops under proper conditions into a plant similar to 
the one which produced it. The endosperm, the starchy part, consists of a store of 
food to nourish the embryo when growth starts. Under the proper conditions of heat, 
air, and moisture, the seed swells, the root bursts forth and strikes downward to gain 
support, and a tiny leaf also makes an appearance. While the embryo continues to 
«row, the amount of starch stored up gradually decreases as it is consumed by the 
young plant. It thus continues to feed until able to draw its nourishment from the 
soil. It will thus be seen that the strong early growth of the plant is dependent upon 
the supply of food material in the seed—but with this we shall deal more fully later. 

The seed also is the means by which the qualities or characteristics possessed by 
the parent plant or its ancestors are transmitted to the plant which it produces. Plants 
transmit their characters from generation to generation, just as surely as do animals. © 
A bearded variety will produce the bearded character in the progeny, an early ripen- 
ing variety produces year after year plants that ripen early; a stiff strawed variety 
has this quality year after year. Heavy yielding plants and varieties in turn pro- 
duce heavy yielders. 


WHY GOOD SEED IS REQUIRED. 


To intelligently consider the requisite qualities in good seed, and see clearly how 
essential it is that improvement be effected, we must understand the uses of the pro- 
duct. It is a matter of general knowledge that our highest grades of spring wheat 
can be used to produce a flour of unusual strength, but its value is due not so much 
to this fact, as to its usefulness for mixing wheats of a poorer quality in order 
to raise the standard of the resultant flour. ‘The English miller does not want No. 
1 hard for making a purely No. 1 hard wheat flour, but to mix with other sorts to 
make a standard flour of his own, and so long as No. 1 Canadian wheat is of the very 
highest milling value, it will command a premium above its real single milling value.’ 
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— The Miller,” London, Eng. To maintain the present high standard of our milling © 


wheats is therefore essential to continued success, and we should aim to producc 


twenty-five years from now at least as good a quality of wheat as we are growing ~ 


to-day. 

To succeed in this we must adopt and continue those practices that make for 
improved quality and increased yield in our crops. We cannot progress without this. 
Careless methods of cultivation and sowing, invariably result in an increase of weeds, 
depleted soil fertility and the mixing of varieties. Hence we see deterioration in the 
quality of crop instead of improvement. 


VARIETIES. 


Red Fife wheat has always been and still continues the standard variety of wheat 


for western conditions. It is a good yielder, produces a stiff strong straw that is not : 


subject to rust, and produces a flour of the highest quality. This variety has greatly 
aided in giving Canadian hard wheat its enviable reputation on the markets of the 
world, and at present there is no variety that can be recommended above it for ordi- 
nary conditions. Under conditions where Red Fife will not mature before danger of 
frost, it is advisable to try some of the earlier ripening varieties originated by the 
experimental farms, and which have proved their adaptability to those conditions. 
Among those which have given good results in various districts may be mentioned 
Preston, Huron, Stanley and Percy. ‘These varieties all compare favourably with 
Red Fife in yield per acre, and also produce a good yield and quality of flour. In 
some localities the practice of growing earlier ripening varieties is becoming very 
common regardless of whether they are of good milling quality. This will prove de- 
trimental to the reputation of our wheat just in proportion to the extent to which it 
is followed. | 


MIXED VARIETIES. 


Uniformity in colour, size, and shape of kernels is one of the first essentials in 
a high grade of wheat. Different varieties of wheat present marked differences in the 
appearance of the kernels, and when several varieties are mixed together the result- 
ant sample lacks uniformity. Usually also in a crop mixed in this way some varieties 
are ripe before others and we therefore find a much greater. variation in appearance 
on this account. The early ripening varieties, (which often are bearded) in such a 
mixture continue to increase in proportion year after year, on account of shelling 
more readily and appearing as volunteer wheat the following season. Further, bearded 
soft strawed varieties of wheat are much more subject to the attacks of rust, and, 
becoming affected early, spread the disease rapidly to other plants surrounding them. 
The importance cannot, therefore, be too strongly urged of having, not only the best 
obtainable variety, but also of having it pure. 


WEEDS. 


In addition to the harm done by mixtures of this sort, weed seeds are every year 
the cause of incalculable direct loss. Weeds have been largely introduced through 
+he medium of seed grain, and their rapid distribution through the farming areas is 
also largely through this medium. When they once get a foothold in a country such 
as this, where on the majority of farms no regular rotation is followed it becomes 
difficult to eradicate them. In many of the newer parts immunity from many of the 
worst weeds is still enjoyed, but not half appreciated. In such eases the utmost care 
shculd be taken to prevent their introduction. As an aid in accomplishing this it is 
important to know the weed seeds. The Wild Oats is one of the worst weeds that the 
‘Manitoba farmer has to combat at present, and it has been most commonly introduced 


es 


through seed grain. It is only necessary to know what the seed looks like to prevent 
its introduction from such a source, and with many of our other weeds the same is 
true. It is therefore highly important to be able to identify the seeds of our common 
weeds, 


1. Form of Wild Oat (Avena fatua) (enlarged) as it usually occurs as 
an impurity in grain, the awn and hairy growth being broken off 
during the process of threshing. 


2. Form of Wild Oat (enlarged) as it occurs in nature. 
3. Form of Wild Oat (natural size). 


4 and 5. Forms of the cultivated oat (Avena sativa) (enlarged). 
4. Form of the cultivated oat (matural size). ; 


A. Point of attachment of ‘posom’ oat. This characteristic in the 
Wild Oat is seldom present in the ‘bosom’ grain. 


B. A characteristic of all grains of the Wild Oat (Avena fatua). 


SIZE. OF SEED. 


Various experiments have been conducted to determine the relative value of dif- 
ferent sizes of seed. At the Indian Head Experimental Farm, Superintendent Angus 
Mackay, as the average of two years, reports a yield of 49 bushels and 40 lbs. from 
well cleaned wheat, and only 44 bushels and 30 lbs. from small wheat of the same 
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variety, a difference in favour of the well cleaned seed of over 5 bushels per acre. From 
well cleaned oats the average yield of two years was 101 bushels and 16 Ibs., and from 
small oats 96 bushels and 11 lbs., a difference of 5 bushels in favour of the large seed. 
In a similar experiment at Guelph, Ont., Professor Zavitz obtained a difference in 


yield of 8 bushels per acre between heavy and light oats and of 5 bushels per acre in ~ 


comparing the yields from heavy wheat with that from shrunken wheat. The results 


ef Professor Zavitz are the average of ten years careful experimenting. These differ-. 


ences of a few bushels per acre may seem small until we consider what they amount 
to on a large farm, or on the total crop producing area of the North-west. An increase 


in yield of only one bushel per acre amounts in one year to upwards of 4,000,000 


bushels of wheat in Manitoba and Saskat@hewan, with a value approximating $3,000,- 
000. Several tumes this increase could be derived simply by the sowing of seed that 


had all the small and shrunken grains cleaned out. The same process of cleaning also 


insures comparative freedom from weed seeds. 

The extent to which large plump grain will yield heavier than small grain 
of the same kind, will depend largely upon the season and the condition of the soil. 
With a favourable season for early growth, and a well prepared seed bed there will be 
a smaller difference in yields than where the conditions are less favourable for a thrifty 
well nourished growth. This, which has been found repeatedly and persistently to be 


the case is due simply to the fact that the plant from the large plump seed being 


stronger and possessed of more vigour, is better able to withstand adverse conditions 
than the more weakly plant from the small or shrunken seed. 


RIPE AND IMMATURE. SEED. 


We have little definite information regarding the relative merits of ripe grain and 
immature grain for seeding purposes. In experimenting with winter wheat Zavitz 
found that ‘seed taken from wheat which was allowed to become very ripe before it 
was cut produced a greater yield of grain and straw, and a heavier weight of grain 
per measured bushel than that produced from wheat which was cut at any one of four 
earlier stages of maturity, according to the average results of fourteen separate tests.’ 
What other figures and facts at hand go to show is that for seeding purposes all 
classes of grain should be allowed to get thoroughly ripe before being cut. The im- 
pression that grain cut before maturing has a tendency to produce an earlier ripening 
strain has nothing to support it in fact. To get a strain that will ripen earlier, the 
more rational way would be to select every year that which matures first. Perfectly 
ripened seed gives a stronger early growth than immature seed. 7 


FROZEN GRAIN FOR SEED. 


There is frequently a temptation to sow grain that has been affected by frost. The 
value of such grain for seed depends entirely upon the degree of the injury. Not in- 
frequently a frost will riffle the bran of wheat of good quality when in stook; as a rule 
the vitality suffers no injury and the seeding value is not affected. When, however, 
a frost occurs before the grain has reached maturity the vitality is often seriously 
impaired, and care is necessary to prevent a disappointing stand. The oat germ is 
more delicate than that of wheat, and is more likely to be injured by frost. When 


there is any likelihood that oats have been exposed to frost before being thoroughly. 


ripe, they should be carefully tested before being sown, to determine their value. 
Wheat shrunken by being frozen when immature should never be sown when good 
seed can be secured. Such seed has all the disadvantages of small seed, and in addi- 
tion has a weakened germ that will give a plant lacking strength and vigour. The 
extent to which this will affect the yield of the resulting crop will depend to a certain 
extent upon the weather conditions. 
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SEED FROM A RUSTED CROP, 


While we have had only one serious visitation of rust in the wheat growing sec- 
tions of the west, in all probability it will not be the last. In view of this, and the 
serious effects of rust on grain crops a few words on rusted seed may not be out of 
place. 

Tt is now pretty generally understood that rust, (Puccinia Graminus), is a fungus 
disease that develops and lives inside the plant, extracting nourishment from it, 
checking its normal development. The reddish or black streaks or spots seen on the 
leayes or stems consist of numberless spores by which the disease reproduces itself. 
The seeds produced by plants badly affected by rust are shrivelled to a greater or less 
extent; frequently they are less than half the normal weight. Contrary to what might 
he expected, such shrivelled seed seldom fails to germinate. But we have already 
shown that to germinate life is only the beginning of the seed’s function, and this 
being the case, it 1s quite apparent why.seed from a rusted crop does not give satis- 
factory results. Seed from a plant badly affected by rust is analogous to immature, 
shrunken seed—it is light in weight, the germ is often weak, and the amount of 
starch stored up to feed the germ is small. 

Carefully conducted experiments by the writer have shown conclusively that 
plants from seeds shrivelled by rust do not possess the vigour of plants grown from 
normal seeds, nor can they withstand adverse conditions, such as frost or backward 
weather nearly so well. 

With grain, part of which is from a rusted crop, a good sample for sowing can 
be obtained by a thorough screening to remove all inferior, shrunken seed. In mak- 
ing such a separation, a start is also being made toward securing a strain of wheat 
less subject to the attacks of rust. To accomplish much in this direction, however, 
it is necessary that a selection be made of individual plants that show less liability to 
disease attacks than others under the same, or similar, conditions. In Australia, 
here rust is more prevalent than in this country, and where disease resistant strains 
‘are therefore of more importance, a fair degree of success has rewarded -persistent 
effort in selecting strains less subject to rust. 


THE GROWING OF SEED. 


Those phases of the question that we have been dealing with are mainly those that 
would be taken into consideration in the purchase of seed. But only a very small 
percentage of the seed used in this country is purchased; by far the larger part is 
grown on the farm. The purchase of seed is usually confined to comparatively small 
quantities, an acreage large enough to furnish all the seed required the following year. 
In growing seed grain. there are important points to be borne in mind. 


SEED AND SOIL. 


A very intimate relation exists between the soil and the quality of seed produced. 
To grow a plump and. vigorous seed necessitates, in the first place, a soil capable of 
producing a healthy vigorous plant growth. A soil depleted in fertility by continued 
cropping produces a weak irregular growth, and it is not able to meet the demands 
made upon it by a heavy feeding crop. From such soil, therefore, we get seed that is 
lacking in vigour and uniformity. Tt is a recognized fact that grain deteriorates in 
quality if grown under unfavourable soil conditions. When carefully grown on fer- 
tile well cultivated soil, they frequently become vastly improved in quality and pro- 
ducing capacity. While the cereals are not so amenable to such treatment as some 
other crops, it is a fact that favourable conditions of growth maintain and improve 
good qualities in grain crops, while with poor conditions the reverse is the case. Ex- 
cessively thick seeding is another cause for decreasing vigour in a crop, while crowd- 
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ing with weeds has a similar effect The effects become more apparent when any of 


the unfavourable conditions of growth are continued for a number of seasons. This 
is shown very clearly by the results of an experiment conducted by Professor Zavitz 


in the continued selection of Joanette oats, a prolific black variety. For twelve years 


in succession an experiment was conducted in breeding oats by means of selection of 
seed. The selections were large, plump, well developed seed, and a light weight, light 
coloured, seed. The selection made each year was from the product of the selected: 
seed of the previous year. An equal number of grains was used on each plot each 
year. In the crop produced in 1904, the large plump seed yielded 94:1 bushels, weigh- 


ing 84°5 lbs. per bushel, and the light seed 68 bushels, weighing 2k Ibs. to the bushel. 


The crop grown from the large plump seed required only 1,390 grains to weigh an 
ounce, while the crop from the light seed required 2,095 grains. The results of this 
experiment show conclusively that oats will degenerate if one of the conditions of 
successful growth, viz., plump, vigorous seed, be absent. 

The lack of good soil conditions again, for a number of years, is sufficient in 


itself to account for marked deterioration in quality of grain. Under such conditions 


the functions of growth are performed with comparative difficulty and the resultant 
plant is less vigorous. The amount of crop depénds directly upon the amount of plant 
food that can be obtained from the soil and assimilated. Certain varieties are capable 
- of obtaining more plant food from the soil under certain conditions than are others, 
and therefore produce more abundant crops. It must therefore be borne in mind that 
to get the best results from improved varieties and strains, the soil requires to be in 


such condition as to render available to the crop a larger amount of plant food than 


when an ordinary variety is to be grown. The practice of growing seed on new land, 
pr land in a good state of cultivation is therefore a most commendable one to follow. 
New land has the additional advantage of being free from noxious weeds. A soil that 
is exhausted by frequent cropping should not be used for the production of seed, even 
though the sample produced may appear acceptable. It lacks those qualities which go 
farthest to make seed valuable. 

As a successful crop of seed grain depends largely upon the quality and condition 
of the soil upon which it is grown, the most suitable soil should be chosen. From 
ten to forty acres is sufficient to produce the seed required by the average farmer, and 
for the production of seed, this should be the best land on the farm. It should be 
ceeded as soon as it can be got in good physical condition, with the best seed available. 
This involves little or no additional expense and always gives good returns, as the 
erop produced is more uniform and ripens earlier. 


THE AMOUNT OF SEED PER ACRE. 


This depends upon various considerations, viz., time of sowing, variety, nature 
and condition of soil, latitude, and kind of seed. With wheat, it varies from one to 
two bushels per acre, with oats and barley, from one and a half to two and a half 
bushels per acre. As a general rule, grain for seed should be sown sufficiently thin 
to allow the plants ample room for perfect development, bearing in mind that thinly 
seeded grain stools or tillers readily and therefore ripens more slowly than grain sown 
more thickly. The later the date of sowing the more seed per acre is required to in- 
sure ripening. Excessively rich land, or new land, frequently requires more than the 
average amount of seed per acre, as the available fertility tends to promote a luxuriant 


and late growth. Different varieties of grain differ materially in size of kernel and 


the quantity sown per acre requires to be regulated accordingly, the varieties with 
a small average kernel requiring somewhat less in bushels per acre than those with a 
iarger kernel. 


STACKING VERSUS STOOK THRESHING. — 


There are various points to be taken into consideration in deciding upon whether ~ 


to stack or thresh from the stook. In growing seed the plan to follow is the one 
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which will most economically save the grain without weathering it, and with-as little 
risk as possible. Grain badly weathered lacks the vitality of that properly saved. 
There is too much at stake to run any unnecessary risks, and care should be taken 
that the grain is perfectly dry before stacking or threshing.. Dry storage is equally 
important, as any dampness whatever has a most injurious effect on the vitality of 
the seed. 


CLEANING. 


Figures have already been given to show that large seed will give a greater yield 
than small seed of the same kind, and that nothing should be sown but large plump 
seed. Care in cleaning always pays, and the more thoroughly small seed is cleaned out, 
the better are the results obtained. All grain for seed should be cleaned at least twice. 
‘A cleaning machine is to be preferred which has the cleaning action of both a current 
of air, and screens. Not infrequently large, light seeds are thus eliminated that would 
be sown if only screens were used. 


CHANGING SEED. 


Grain that has been grown under the conditions favourable to a healthy vigorous 
growth, does not deteriorate in quality and may be grown indefinitely on the same 
farm. When properly cared for it improves in quality and becomes more adapted to 
the conditions under which it is grown. The changing of seed which is so frequently 
advocated as a means of improving yields and quality of grain often gives very un- 
satisfactory results, and is not a practice that, in itself, leads to any permanent im- 
provement. On the contrary, it is a fertile source for the introduction of weeds, and 
in that respect is a most iniquitous practice. A change of seed is advisable, and is 
productive of good results when a better quality of seed is obtained. When conditions 
are such that a crop can be grown to a perfect degree of development there is no ex- 
cuse for changing seed. If, however, the conditions obtaining on a neighbouring farm 
are those under which a certain crop makes a more satisfactory growth, it is good 
policy to secure seed grown under such conditions. 


HAND SELECTION OF SEED. 


Instead of changing seed with the object of keeping up ahd improving the yield 
and quality, an intelligent selection of seed from year to year is recommended. Any 
careful observer will have noticed that different plants of the same variety differ in the 
size and number of heads they produce, and in their yield of grain. This is due some- 
times to their being under slightly different conditions, one plant having a greater food 
supply than another, and 1o the difference in their inherent power to produce. Some 
plants are capable of yielding 20 per cent more than others under the same conditions, 
and we should aim to produce strains from the plants which are capable of a uniformly 
high yield. To a certain extent this has been done successfully with all kinds of grain 
crops, and the field for further improvement is still unlimited. An increased power to 
yield only one bushel more per acre, which is a small gain, amounts, in one season, 
with the present crop acreage in Manitoba, Saskatchewan and Alberta, to an aggregate 
of about 6,000,000 bushels increased production of grain. There are strains of the 
standard varieties that differ widely in their capacity to yield, and this is due largely 
to the system of growing and selection that has been followed from year to year. Some 
such strains have a pedigree just as truly as have many of the strains of live stock. 
But just as families and strains of the same breed of live stock differ in value accord- 
ing to the conditions under which they are produced, the skill of the breeder, and his 
chief object in view; so do strains of varieties of grains differ according to the skill of 
the operator, the conditions under which he worked, and the type towards which he 
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selected. The importance of having a type firmly fixed and constantly in mind can- 
not, therefore, be too strongly emphasized where permanent benefit is sought.* 


On account of the skill, the time, and the labour involved in the work of improv- _ 
ing crops by hand selection, it is a system that cannot profitably be followed by every. 


farmer. Few men have an aptitude for such work, and some of these are so situated 


that a lack of labour precludes the possibility of tneir pursuing it successfully. This 


work can most satisfactorily and cheaply be done by these making a specialty of it. 
We find a comparatively few breeders and improvers of live stock but their work is 
beneficial to all other farmers and a ready market at remunerative prices is found for 
pure bred stock. In the improvement of grains we will get the best results where some- 


what similar conditions obtain; where one farmer on a clean, well cultivated farm can © 


supply twenty or thirty others with improved seed, at a reasonable advance in pricte 
over the market to pay for the additional cost in production. 


TREATING FOR SMUT. 


Smut is a fungus disease which attacks the different cereals more or less every 
year, with the frequent result that the yield is reduced, the market value lessened, and 
considerable loss thus incurred. The disease, which is reproduced by spores, attacks the 
plants when they are only a few days old, through the spores being attached to the 
seed. Various remedies have been discovered, and as they are inexpensive, it is ad- 
visable, every year, to guard against the effect of this disease by treating the seed. 
To prevent smut on wheat, bluestone (copper sulphate) has been found to answer 
admirably, in that it is easily applied and effectual in destroying the spores. The 
best results are got by immersing the wheat for a few minutes in a solution of blue- 
stone, using one pound to from five to ten bushels of grain according to how badly it 
is affected. Sprinkling, if thoroughly done, is quite as efficacious as dipping, if care 
be taken that every grain is wet. 

To prevent smut on oats and barley, formalin, (a 40 per cent solution of formal- 
dehyde) gives best results. One pound of formalin is sufficient for fifty bushels of 
seed, except where much smut is present, when rather more should be used. With 
formalin, as with bluestone, soaking will usually give best results. 

In all cases grain should be sown as soon as it can be dried after treatment. Whea 
sown immediately no damage results from the effects of the solution of the germ. If, 
however, it is allowed to stand for any considerable length of time after drying, 2 
percentage of the grain will not grow; the amount varying with the length of time 
before sowing, and the strength of the solution. 


TESTING SEEDS. 


The testing of seeds for vitality has not received the attention it merits at the 
hands of those to whom it is of the greatest benefit. No matter what other good quali- 


ties a seed may have, if it does not contain a living germ it fails utterly in its pur- 


pose. No amount of experience in judging from external appearances can enable one 
to say definitely whether the germ of a seed is living or dead; it can be determined 
accurately only by putting it under conditions that are favourable for growth. Poor 


germinating capacity may be due to several causes. When a seed is fresh, the germ — 


usually starts to grow as soon as the conditions necessary for growth, viz., a sufficient 
supply of moisture, heat and air are supplied. But as they get older, they gradually 
‘ose their ability to grow and finally die completely. The length of time that they 
retain vitality varies with different kinds of seeds and depends upon the manner in 
which they are preserved, and their condition when stored. Cereal seeds gradually 
lose their vitality after the second year, and when ten years old will usually fail to 


* Further information regarding the selection of seed, and the registering of selected seed 
may be obtained from the secretary of the Canadian Seed Growers’ Association, Ottawa, 
Ont. : i 
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germinate. A moist or musty condition in the store room ig fatal to the vitality of 
the germ. Frost, injury during threshing, treatment with chemicals, all have an effect 
on the vitality of seeds. Where there is any doubt as to the vitality, it should be 
tested before sowing. To make a test of cereal seeds, one hundred seeds are required 
for a single test, and these should be selected to secure a representative sample. They 
should be put half an inch, or one inch deep in ordinary soil, and kept damp, and at 
the temperature of an ordinary living room. All the seeds which have a living germ 
should germinate under these conditions, and send up a leaf blade. After ten or 
twelve days the number of plants may be counted, and the value of the seed thus 
ascertained. If soil is not available, the seeds may be placed between layers off damp 
flannel or blotting paper, in a dinner plate with another plate inverted over this to 
keep in the moisture. The number of seeds which germinate may be counted from 
day to day. A good sample of seeds should not only have a large number of seeds 
capable of growing, but they should start quickly to grow and send out strong sprouts. 
Seeds which lie several days before sprouting are not as desirable as those which ger- 
minate sooner. A rapid uniform growth of at least 90 per cent is required in a first 
class sample of sced from any of the grains. 


SUMMARY. 


1. A good beginning is essential. The seed is the starting point of all successful 
erops. This is one of the few factors in crop growth that is controllable. 


9. Grow only good milling varieties, pure and clean. 


3. Grow your own seed. Changing seed is poor policy. Avoid the danger of intro- 


ducing weeds. Change only when a better quality of clean seed is obtainable. 


4. Good cultivation and productive soil are essentials in the growing of the best 


seed. Set apart a few acres of the cleanest and best land every year on which to grow 


seed. Sow as early as the land js fit. Allow it to mature perfectly. Thresh and store 


- when thoroughly dry. 


5. All seed should be thoroughly cleaned to remove weed seeds and all small feist 
Once through a mill may not be enough. 


6. Hand selection is a good way to keep varieties pure, to improve quality, and 
increase yield. 


7. Smut can be prevented by treating the seed. 
8. Prove the vitality of your seed by testing. 
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SEED TRADE INVESTIGATION. 


SEED CORN, FIELD ROOT AND GARDEN SEEDS. 


In presenting the results of these investigations into the condition of the 
trade in seed corn, field root and garden seeds, the writer desires to make clear 
that the facilities now available to the Seed Branch do not permit of extending 
the scope of such work beyond testing the percentage vitality of seeds. Exten- 
sive growing tests are necessary to determine whether the seeds are true to name 
and to what extent, and by whom variety names.are coined and applied to sced 
of old standard sorts. The staff of the Seed Branch has not been able thus far 
to undertake such growing tests. From careful inquiry and data compiled from 
the records of similar investigations conducted by seed control stations in other 
countries, it would seem entirely reasonable to conclude that the seedsmen of 
Canada are, as a class, as honourable and reliable as are those of any other country. 

It is not always just to condemn the seedsman for having supplied his cus- 
tomers with certain kinds or varieties of seeds that possess a comparatively low 
percentage of vitality; he may do so much to their advantage and protection. 


IMPORTANCE OF VITALITY. 


The percentage of vitality is only one of the several qualities possessed by 
seeds. It is equally important that seeds procured for planting be true to the 
desired type, and saved from parent crops that have been free from disease and 
had good care and selection during several preceding years; also that the climatic 
and other conditions under which seeds were grown be not too dissimilar to those 
where they are intended for use. 


SOURCES OF SUPPLY. 


Many kinds of cultivated plants had their origin and are indigenous in their 
wild state to Southern Europe. Others have been traced back to Asia. Com- 
paratively few are natives of America. 

It would seem that the seed of many cultivated crops can be produced to 
the maximum perfection and with a minimum danger of seed crop failure in 
those countries and districts where the plant will thrive best in its wild state. 

Canadian seedsmen are not as a rule extensive growers and could more 
properly be termed seed merchants; a few of them have their supplies grown on 
contract. Indian corn, peas and beans are the principal garden crops grown for 
seed in Canada. 

France is sometiines said to be the seed garden of the world. She has earned 
this enviable reputation and acquired that important industry through having a 
climate specially favourable for growing seeds of most kinds-of crops that are cul- 
tivated in our temperate climate and through the intelligent application of the 
principles of plant improvement by those of her people who make their living by 
growing and selecting seed for commerce. Other countries that largely contribute 
to the supply of field root and garden seeds are England, Germany, Holland, 
Denmark and the United States. 


In some years there is a partial or complete failure at the most desirable 
sources of supply of the seed of garden peas; in other years the difficulty may be 
with radish, cauliflower, parsnip, turnip, onion, carrot, celery, melon, sweet corn, 
or what not. At times of such shortage at the desirable sources of supply there 
is very often abundant supplies offered at the usual price from other though 
questionable sources. ; 

Responsible seedsmen abroad are usually able to supply the Canadian im- 
porters with authentic and selected stocks of seeds at prices commensurate with 
the cost of production. The Canadian farmers and gardeners who want cheap 
seeds of an inferior quality can be assured of a continual supply that is expensive 
at any price; for in the different countries where these supplies are grown, there © 
are to be found irresponsible people engaged in the growing and marketing of 
seeds. | 

The question as to the advantages that would accrue to our farmers and 
gardeners were they able to procure supplies of home grown acclimatized seeds 
has long been a moot-one. There is very good evidence to show that, with 
proper care, seed of excellent quality of most kinds of field root and garden crops 
can be grown in Canada. It is claimed too, and there is no evidence to the con- 
trary, that the yield and quality of the turnip, mangel, carrot and other crops 
from home grown selected seeds are superior to that from imported seeds. There 
is much need of results from careful experiments to demonstrate whether those 
claims are well founded. 

The expense for labour necessary to the production of many kinds of field 
toot and garden seeds, in a climate like that of Canada, may virtually prohibit 
the production of the home grown article until such time as farmers and gar- 
deners may learn their increased value to them and are willing to pay a price 
for them quite double of that which is usually charged for the imported stocks. 
Much of the biennial field root and garden seeds that enter into commerce is grown 
under climatic conditions that do not make it necessary to house or otherwise 
protect the crops during the winter season. The labour required to harvest and 
store the mother plants in the autumn and transplant them in the spring adds 
much to the cost of producing field root seeds in Canada. ee 

To acquire an accurate knowledge of the best sources of supply requires 
years of experience in the seed business and a large expenditure of time and _ 
money. The mass of information thus obtained is a valued asset to any estab- 
lished seed house. eee | 


THE DISTRIBUTION OF SEED. 


The great bulk of our field root and garden seeds is distributed by the 
importers who are conducting the larger wholesale seed houses; the most of the 
field root seeds are sold by them in bulk to retail vendors. During the last few 
years some of the seed houses have adopted the practice of putting up their best 
selected stocks of turnip, mangel, carrot and other seeds, in ‘‘carton” packets, 
sealed by them, which are put up on the retail market at a price slightly in advance 
of the article sold in bulk. They are constantly in danger of competition from 
their less scrupulous competitors who may adopt the same plan and the same 
variety names in the sale of cheaper seed. } 

Garden seeds may at any time be had from bulk lots in any of the larger _ 
seed houses and are usually obtained in that way by market gardeners or others 
‘who use any considerable quantity of them. Supplies of seeds for smaller or 
kitchen gardens are commonly obtained from what is known in the trade as 
‘‘papered seeds.’’ These papered seeds are to be seen during the spring months 
in most grocer, druggist, flour and feed stores, and other places of business that 
are frequented by farmers and gardeners. The seeds are put up in sealed packets 
bearing a cut of the plant, the name of the wholesale firm which put up the seed, 


the name of the kind and variety of seed, and usually some information in concise 
form as to the best method of cultivating it. The packets are systematically 
arranged in convenient and attractive show cases before they leave the seed house. 

Some of the wholesale merchants have these cases, together with their con- 
tents which have remained unsold at the end of the season, returned to them. 
Each packet bears a mark from which they are able to identify the stock from 
which it was filled; they know its age and from that knowledge are able to form 
an opinion as to its ‘vitality and value for future use. All our seedsmen who put up 
papered seeds do not go to the expense of having the seeds remaining unsold by 
the retail vendor returned to them at the end of the season, consequently, they 
are able to offer opportunities to make larger margins for profit to the retail mer- 
chants, most of whom have little or no knowledge of the fact that some kinds of 
seeds (parsnips for instance) are practically worthless if more than a year old, 
other kinds not reliable when more than two years old, and that some seeds are 
satisfactory even when five or six years old.* 

By having those packets which remain unsold returned to them at the end 
of the season, examined and tested for germination, they are able to protect their 
reputation and see to it that their customers are in very little danger of obtaining 
from their show cases seeds that are worthless. 

The results of investigation work with papered seeds during the last five 
years make clear that the system has proven to be in the best interests of the smaller 
seed purchasers who do not obtain their supplies direct from competent seed 
merchants. To extend that system to the trade in field root seeds would add 
materially to their expense to the farmer, but it would do much to abridge the 
danger to him of obtaining supplies that have become weakened in vitality through 
age or improper storage. 


STORAGE OF SEEDS. 


The storage of practically all kinds of seeds of cultivated plants should be in a 
cool, dry place. The seed is valuable because of the life that is preserved by it, 
yet many merchants who retail a few kinds of seeds, but whose main business is 
of an entirely different character, unwittingly expose their supplies of seeds to 
conditions that are disastrous to their vitality. It is very common to see show 
cases of, garden seeds and bulk lots of field root seeds exposed to the drying heat 
of the spring sun, intensified by the glass in the show window. Supplies remaining 
unsold are often stored during the summer months in places most convenient to 
the retail merchant without due consideration being given to the preservation 
of the Oe of the seed. 


ABOUT GUARANTEE OF QUALITY. 


Urgent appeals have frequently been received from seed users for some 
measure that would require seed merchants to guarantee the percentage of vitality 
of the seeds they supply. The enactment and strict observance of such a law 
would doubtless do much to minimize the losses, which in the aggregate for all 
Canada are large enough, that result from using seed of low percentage of vitality; 
but, for reasons already explained, improvement in that respect would doubtless 
result in a sacrifice in the quality of those crops for which seed of low vitality is, 
in some years, supplied by the best seed houses. If our seedsmen would volunteer 
correct information as to the origin of growth and selection of their field root and 
garden seeds, and have that information printed on their packages, farmers and 
gardeners would better appreciate after a few years trial, that high percentage of 
vitality in seeds is a quality of secondary consideration. They’ will do well to 


*Samples of seed have been procured by the Seed Branch that remained in the hands of the retail vendors 
over winter, which were absolutely worthless for the purpose of seeding. 
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continue to estimate to the best of their ability the extent to which their seeds-- 
men value their reputation before purchasing their supplies, and procure their 
seeds sufficiently early to make a test and secure accurate information for them- 
selves, before planting, as to the percentage of vitality; they can then make 
allowance for deficiency in vitality and thus insure a satisfactory crop. In any 
case, the cost of the seed when compared with the other expenses or the value of 
the resultant crop is very small, even though a double quantity of seed that would 
germinate only 50% has to be used. However, when the percentage of vitality 
of seeds falls below two-thirds of the standard of vitality for good seed, the seed 
merchant who is responsible is deserving of censure, unless purchasers are clearly 
informed about that weakness in the seed. 

All good seedsmen know the per cent of vitality of the seeds they have for 
sale and many of them have signified their willingness to furnish that information 
to their customers when it has been asked for. Were they able to control the 
soil conditions, the weather, planting and cultivation, they might be disposed to 
guarantee'a good crop, but not otherwise. It is entirely reasonable to expect 
seedsmen to provide information as to the percentage vitality of the seeds they 
offer for sale. 


THE NON-WARRANTY CLAUSE. 


-All seed users are familiar with the non-warranty clause used. by seedsmen, 
ptinted in their catalogues, on their order forms, invoices and elsewhere. 

Seedsmen consider the use of such a clause necessary to protect themselves 
against crop losses caused by freak growths or by bad methods of cultivation on 
the part of the purchasers of their seeds; for such losses they cannot be expected 
to assume any responsibility. When, however, the non-warranty clause is ex- 
pected to serve as a protection in the sale of seed that is not true to kind and has 
not had reasonably good care in its selection and growth or will not give a fair 
germination, it becomes a danger to farmers and gardeners, and tends to stifle 
progress and encourage careless and unscrupulous practices on the part of the 
seed merchant. 

Our seedsmen have little need of the protection afforded by the non-war- 
-ranty clause, as far as the genuineness of the seeds they procure from reliable 
seed growers is concerned. 


THE REPUTATION OF A SEED HOUSE. 


There are few business interests in which a good reputation is so valued an 
asset as in the seed business. 

It is usual for the larger seed houses to make provision in advance for their 
supplies of the various kinds, varieties and selected strains of the seeds they have 
to import. In doing that they have to estimate the requirements of the trade, 
both in the matter of quantity and quality. To obtain seed of authentic stocks 
and the best selected strains, a high price has to be paid to the European cr other 
grower. It is known by the Canadian merchant that this seed will produce a 
highly satisfactory and uniformly good crop, but he also knows that few Cana- 
dian seed users have come fully to appreciate the advantages from using such high 
class seed, and that it would have to be sold in competition with the cheaper 
stocks. 

The principal inducement to the seed merchant to buy this high class seed 
is the matter of building up the reputation of his business. The problem that 
usually confronts good seedsmen is: To what extent dare we risk our reputation 
by dabbling in seeds of questionable stock, and would it not be safer for our firm 
to use the seed that we know to be genuine though it be lacking in vitality through 
a ge or other causes? e 


Few of the seed users may have knowledge of the importance of selection 
and origin of growth, and the seedsman is altogether too busy a business man to 
attempt to convince them of that at a time when there is a shortage in the supply 
of selected seed. Were he to label the package of a certain seed showing the 
per cent of germination to be low, his customers would probably look for and use 
seed of higher percentage vitality, much to their own disadvantage. 

No seedsman who values the reputation of his business would send out seed 
that would show a lower percentage vitality than at least two-thirds of the stan- 
dard recommended for good seed. Yet the results of this and previous investi- 
gations show that occasional lots of field root and garden seeds of exceptionally 
low vitality continue to be offered in the retail trade. Careful inquiry has fre- 
quently been made for the purpose of ascertaining who is responsible for thus 
hazarding the best interests of both the seller and purchaser, and it has been 
usual to locate the fault with the local seed vendor who, in previous years, had 
over estimated the demand and in*consequence had carried supplies over from 
year to year. 

The competent seedsman must be a man of rare abilities. In addition to 
being a practical business man he must have a general knowledge of botany, 
plant breeding, seed selection, climatic environment and cultivation of the various 
kinds and varieties of plants, diseases of plants, and other branches of the science 
and practice of agriculture, horticulture and floriculture. His profession is one 
well worthy of the ambitions of students of agricultural colleges and universities. 
The progress of agriculture and horticulture in Canada will continue to be influ- 
enced to a very great extent by the application of intelligence to the business of 
seedsmen. Abundant opportunities are offered by the profession, and the coun- 
tty is in need of thoroughly trained men who will make it their life work. 


HOW SAMPLES FOR INVESTIGATION ARE PROCURED. 


The Trade Work.—The Seed Branch tests seeds for purity and vitality free 
of charge to farmers or seed merchants. 

The information resulting from such tests is the property of the person or 
firm who supplied the sample, and except by his or their direction is not avail- 
able to any other person. It is kept confidential by this Department of Agri- 
culture and the results of such work are not made use of in any way in connection 
with the preparation of this bulletin. | 

The Investigation Work.—The 630 samples of seeds that were used in connec- 
tion with this investigation were obtained by actual purchase on the part of 
official seed inspectors, from lots that were exposed for sale in the retail trade in 
various parts of all of the provinces during the months of April and May 1907. 

The names of the wholesale and retail merchants were obtained with most 
of the samples. 


HOW THE GERMINATION TESTS WERE CONDUCTED. 


The testing of these samples for vitality was begun during the month of May 
and continued through the months of June and July. Duplicate tests were made 
of all the samples, and those which showed a low vitality were submitted to 
several tests to confirm the results obtained from the first tests. 

The germination tests were all made in the Standard germinators used in 
the Seed Laboratory and at temperatures varying from 64° F. to 68° F. and 
68° F to 86° F. depending on the kind of seed tested, in each case the lower tem- 
perature during the night and the higher temperature during the day. The 
most common substratum used was blotting paper, sterilized and free from any 
chemicals that might affect the germination of the seeds. Clay dishes were used 
for some seeds. 


10 


The tests lasted 10, 14 and 28 days, according to the, kind of seed under 
examination. 


How TO MAKE PRACTICAL HOME TESTS. 


For each test, 100 seeds should be counted out and spread thinly over the 
surface of a piece of blotting paper, cotton or flannel cloth kept moist but not wet 
and placed in a shallow plate covered with a similar plate inverted so as to prevent 
too rapid evaporation; expose this to the temperature of a living roo and you 
will get approximate results. : 

The seed which has germinated ought to be counted twice during the test 
and removed from the plate. : 

The first counting (7.e. preliminary test) is most important on account of the 
fact that seed of fresh stock germinates quickly while old seed usually germinates 
slowly. At the end of the test, the seed which did not germinate may be con- 
sidered as dead. 

Duration of test for both preliminary and final is given for each kind of seed 
in the following tables. : 


THE PUBLICATION OF THE RESULTS. 


From a careful examination and comparison of these tabulated results of 
vitality tests, combined with the statements of information sent in by the inspec- 
tors at time of procuring the samples, it would seem clear that condemnation, 
because of the sale of seeds of unusually low percentage vitality, is due more tc 
the retail seed vendor than to the wholesale seed houses. 

| The response to germination tests of the seeds of an appreciable number of 
the samples indicate that the injudicious mixing of old seeds with fresh stocks is 
a common practice. Whether such injudicious mixing was done by the whole- 
sale or retail merchant is difficult to ascertain. The mixing of old with fresh 
seeds is doubtless done to a greater or less extent by all who are engaged in the 
seed trade. The practice may not be seriously detrimental to the interests of 
farmers and gardeners if it is done by a competent and conscientious seedsman. 
He is not apt to lower the percentage vitality of the bulk lot to a point that may 
hazard the welfare of his ctstomers and would determine the quantity, quality 
of stock and percentage vit-lity of his various stocks before mixing them. With- 
out such care and knowledge, however, the mixing of old or worthless seeds with 
good fresh stocks is to be condemned. To publish the names of either or both 
the retail and wholesale merchant, together with the results of the vitality tests, 
in the tabulated statements presented in this bulletin would, in many instances, 
doubtless be unfair, unjust and useless to seed purchasers, since it is not definitely 
known which of the two (the retail or the wholesale merchant) should be held 
responsible. No doubt, each of them would disclaim responsibiifty and seek to 
place the blame on the other. ; 

Field root seeds are usually sold in bulk to the retail vendors who carry over 
their supplies that remain unsold. It is believed that low percentage vitality of 
field root seeds offered in the retail trade is usually, but not always, due to a want 
of knowledge or carelessness on the part of retail vendors as to the age of the seed 
and the best conditions for storing supplies that have to be kept over by them. 
Retail merchants who have not a thorough knowledge of seeds should not hazard 
the interests of their customers by carrying over bulk stocks of carrot seeds and 
selling them without first making a test of their vitality. 

The distributing seed houses are considered by the public to be responsible 
for the quality of their padered seeds. The vitality of good fresh stocks of papered 
seeds in the show cases of the wholesale seedsmen, however, may be seriously and 
unnecessarily reduced during the short time they are in possession of the retail 
vendor. . 
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THE RESULTS. 


In the following tables the results of the tests of corn are mentioned first. 
The field root and garden seeds are arranged according to the alphabetical order: 
ist, of the most important kinds belonging to each botanical family; 2nd, of the 
different kinds in each family, so as to group the seeds which have the same 
characteristics and are tested in the same way. 

The “Standards of germination for good seed” are given by many seed testing 


stations and by some of the European seed dealers and seed growers. Standards 


for some kinds of seeds could not be secured on account of their little importance 
in the seed trade. : 


INDIAN CORN. 


Germinated between blotters at 68—86° F. Preliminary report in four 
days, final in ten days. 

In making practical tests on the farm, instead of blotting paper, a piece of 
folded cotton can be used with a thick layer of sand above and underneath. 

The vitality of seed corn is seriously affected by frost unless the seed is tho- 
roughly matured and dried. The vitality is best preserved if unshelled. Corn 
growers would do well to purchase their supplies in the ear. Some growers market 
in that condition in one bushel crates (seventy-two pounds of ears). Vital seed 
will show a fresh, greenish and soft embryo when cut through. 


FIELD CORN (SHELLED.) 
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OG cae ee es cae Oa tt aust, nf apne Need Aree tm Ziv ee ench nt as MI a5 8 a to higs Sales heaps: 
408 x Oa eo Ca nce 8 Aa Aiea i re Gly ae sce ees 
PCC a in ngs Se aU cern iy leno «Aa oie yar tran Clue wes Paso cue tuoi 77 99 
i EIN et SS Os Ee ea 
SWEET CORN (SHELLED). 
ii Graphoanblney ey Aveda, aria Stora Sica 48 
Percent of germination..........+++-+-- IME KUNE seat eleva eo cieteneucas eae 100 
VA ViGTAMOss ocd neta imei eae enema loser 85 
Standard for good Seed)... sa. eco os s/vehe ol eeeia 02 tn gl ene eee eta el ee 95 
w —S————————— Se art ae ae eee 
152 |Country Gentleman... ...ccccc ees cee eee ccesresccrececesees 28 63 
994. \Crosby’s! Barly Suear.c:s os 00) oe os cc we oa otis eels sp piote wee am el ye ree 44 
343 Ce eT tee err nena ed omen CS hom nin wana Big gis a 4 hele ole [tegretol 42 
401 \Harly ESTE cos AP ene PP MCOE NL ia ee ope Mac Beatle Sh iE ee PN Bad ooo ic ci (6h eee 
66 \Cor sean I ie ReDim, oka aia Be RN RAINE ey any Gis 36) dhe cae 81 84 
9. \Warly-Coryic. .ics cs 3X62 coe oa hes eis os abe eg ee ee 96 96 
23" HG Rianne) Ny ogee meer tL OVE Eran eh YT Ie Tha ds taconite are 4 19 
217 Tie Nace Ne aU RMN ER, Roem na Nene let tn. SIE lay OA eee Gay Chick OB mae ae PAT Meg BMG eaters eh 
101 \Harly White! Cory... oor eaetee ea PN ale elaine Day seedrenel PTAA NRA Ona Gh) 32 Ae 44 
499, \Fixtra Barly White Corsa. (cues seta ee te ae 84 87 
185 |Sweet Marly’ White Cory..c:0i0 Me ooh ie Sain eae elem oelig ore 12 38 
300 |Early Early White Cob......... 0.00 cece cece ce eet eter cereal eee cence 24 
181 |Early Sweet or Sugar..... 2... cc ccc cee renee eee te eee nes 34 78 
189 Evergreen or BSege ce GRO te Le eal Mae Ghee a a an encase Gaeta al Reese 21 58 
Ge ce Sel 8 ae te RT OE Ek Jah eg ae ws a Uae fo edt a a lee aia a a 56 
108 Stowell’s PIV Or STOW acs aic wise 5 wie dn Ure Bagel ate 5 ts Spouse eee mite edelles er oa Bae 48 
5 st) Ne) Newt Mma eaeere Piet ey Ma bt Mi OS RE inet rated Sick Sete 83 87 
153 ae Oren, DEANS Reet), Mum siren itis ib vartatiee oy NGO a alclig mie c 65 67 
156  casinied hoe baie Are DNS a) clr el tione arin. alga esedh Or eng ole ONT Sats Bie nes eS 92 
186 Li pen eee fT get! mun Late Neen Rag Me ioe ihe caret ob ce 42 82 
290 Ct Bo UE a en A ONG Hace? ie cel ReaC gel ites eae Sea Reel ea 79 
375 at can eh a etek Le eT eae Beye MIN Ue eager cas Bare Sar iy A ee = ee ee 
420 URLUR eae Dh Ml gree AB Oe gS eal ings IM ieee Tt Spr (bate, Auer etic aNteh occ 64 82 
471 Be eee ee en ee ee eae 5 ear Tne hasiet Geese tre aRUp eee Rielesantasl atl | Konfertcate Rohn M ee allo is 76 
PUD: {Shwe oF aie sve BPs ow eee alin tara ce cee al te a alate in nolo eee 53 
SSE) PMEETGPONEATL 6 Zaps oe) 4) 26.8 yn Dele Om nS iy eee ane sie er nets aie 54 68 
Sr. Mammoth OWeets 6%). ae ois dele d cals ievesol sone a) heuategeie secre Mee ane welch alt= SOP NR Oa 
47 ON SAG Pip Aster arts eee i ol Pe ei a RS LLP iHeR, et Wn dmh tases x Al cates Hid, Deca ES cr hc 86 
475 CO po Se ae) coe Fate an, Stage Wea ee aaa Lara ear earner eRe eee toe aeae a LAE a eo 89 
B78 iNew Marketa: bec lei lo le eee ee Rg eles Wie Melee ee erin te ere ating rie oat ners) ee 97 
267 |Perry’s Hybrid Sweet......... 2. e cece ee eee ete ee teens DEO TMi cane Sierras 
368 |Peck’s Improved Crosby......---..seee eee e reer etter eens AD Vl ae ee ee 
464 INWWhite’ Mesrean on. ces ose he cle A Dee als ai cre © Nk let elie bc en Peerless cis 
BOT bo atc aia Be Re aCe kc taod een Sti ghey what akc & tke lal a ale setae Sa ee eter 33 56 
ASA Ve SR ase SRE ee iM Talos: Wve ReNay pik eataias a otiey meatier Toa Meet leNe cae itel 88 89 
BSG oe Re Mean hae ate aie ra G2 napa a ay Salata erates iar Witt oer 65 77 
WT de as sO ee aaa olathe es rR se] OUT A aol s Tealateh ariat aalge (olsen Nave toate oes 58 89 


Varities. 


PER CENT OF GERMINATION. 


Jo 


In 4 days. In 5 days. In 10 days. 
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SWEET CORN (ON EAR). 


. 
LL ae 


Per Cent or GERMINATION. 
Labora- , 
tory test Variety. —— 
No. ( 
In 4 Days. In 5 Days. In 10 Days. 
| 
481 [Mammoth White Cory.......: essere eee eee e reece reese Se ieenssx wee 


85 
526 |Stowell’s Evergreen........- see eeeseseeecenerevences 22 | 69 100 


ASPARAGUS (Asparagus officinalis, L.) 


Germination test at 68-86° F. between blotting papers or cloths. Preliminary 
report in six days, final report in fourteen days. This seed is better soaked for 
twelve hours before being put into the germinator. Should be sown about one 
inch deep. 


Standard per cent of germination for good seed.........++++eeeeeeeeeeeeees 83 


2 ENG ig Saleen a ine 


———. 


Per Cent OF GERMINATION. 


Labora- ; 
tory test Variety. 
No. 


In 6 Days. In 14 Days. 


Neen ee ET ET EE, 


TO1 \Conover’s Colossal.) 25 2 a ee ele ele Pade elaeldie ie dace 38 66 
ES RE NCI FN eG om Hc, Se Vicar ee A 


; BEANS (Phaseolus vulgaris, L. and Var.) 
Germinated at 68-86° F. between blotters or cloths. Preliminary report in 
four days, final in ten days. The germinating seed of bean being very soft, it is 
not advisable to sow before all danger of frost is over. Depth of seeding, about 
2 inches. 

Viable seed, when cut through with a knife, must show a greenish, fresh and 
tender embryo. Vitality keeps for about five years. 

Under the same head the seeds of Peas (Pisum sativum, L.) can be mentioned 
as having the same characteristics, therefore as being handled in the same way. 


BEANS. 
Minimum............ 60 
Per cent of germination.............0ceee cere eeees Maximiing. oc. .)s.<.)2- 100 
F HAS ET ARE) 430 she ou eis s 84 
Standard for pood. seed. 00.0. cic. eo Pe ee ne eee bee eee ee Bs 1 SOR RS 90 


ee eee ee eee ee eS 
leeeieeeesten soto raison aN nS ee ee ee 


Per CENT oF GERMINATION. 


Labora- : 
tory test Variety. 
No. 
In 4 Days. In 5 Days. | In 10 Days. 

SEO. WETOREE WIUSOR. 55.00 le UR ew ek ace whe eae Owes aoa s NP TMA peea eee oh 88 
SR IRCA WEIRTON S cee cle Sos wie wd alae wim erste oie allaie scare ain wie lee 8 SET ith Oe acini’ 100 
; 987 |Dwarf Black Seeded Wax... ...... 0... eee cere eee ee eee tele teen ect ee 62 82 
Pte. Mole Wi eters Sic ws Ro elateta so Sere Wine wale eae a EN eS Rs EEESIOM liceteeesduciaeckns store 93 
124 TUNA Se oi ie SR a Cae Ane Riya Aa SE Buea chic dec laweee et cise 52 82 
207 ee RM coe Poa sean tk yea Rae As ee Bb witact 280s es 87 
208 Early Red Valentine............ 0. cece ee eee ee eee eee a Wek, See are ca 96 
BO  |Red Valentine... .. 6 Coa a ne ede ce ee ele cee ee eeewes £0 ae (eee <8 REN 60 
630 |Valentine..... 20... cece ee cette eee teen cette fe UES A ies: 84 
353 |Round Yellow Six Weeks............. 020s cece eee eees BB) Git ae wa eeeasaee 68 


Ce a a ST 


14 
PEASE | 

Minimum............- 33 

Per cent of Germination.............00000cccereee Maximum............ 98 

AN CGA 2058 sal auaiw es 87 

Standard-for '@ood seed joe 512 ceil ie eae eas ae be ee ce pre terrae as 97 

PER CENT OF GERMINATION. 
Labora- 
tory test Variety. 
No. 
In 4 Days. In 5 Days. | In 10 Days. 

618) American Wonders. s68.95 5 dlc Sa sis ein ete nat eee eae LD Pai Nes Wie iers nerRle nt 92 
Sb 4aC aot Marr yes Se ec a NE eee UU Coa a0 0k eg ee Cc ey Sear eas OG Sai es a ar chen 97 
94 |May’s North West Premier................02 cee eeceeee Co) La ei gr Lee MM a A 88 
465 |McLean’s Little Gem......... Solo BN Gain Sennen ne Ys MR RA eT THe Tite Raa ane ater et sates 87 
595 < PE ARE DN Galvan een oN esi eM I Gyan aif 15 QOie Sila Rae ae 91 
SSG re uPremier. Gems ces ee es Ok carck eat neta ba geal res ake Rape eet a 85 86 
BAT RIS tPA GAS CMM ies ube cases Ae cucalls a aka pause da een stage auions teualaiaparepiete vere: peue ; QDs i elec ae ee 92 
1257. William “Ebarstt ss Fe ec ha, orca terete ee Ue a ea ho ee a ee come 77 92 
LP20GA Sess: Bis Peat Nae aN ee ee en Vitam Pere ks, Mis ED Aue eae fo. Wer ba ete ea 91 
(58 eae Reverie kale SE eA ARE HVC MMM er Re ROI VAR oe as helenae SN: Co Ceiertene el IARI tacbivaapig ah 98 
2 (Sea PS eaeaanialr 8 A EM MVE LTIN TS GA oN pee CO na Siw BU aaa Bete wal NAR ghE NCA ug BRA ieee scial ls Sy fue | eee eae 33 
ORV A Wind | ante eactanae eat) gilts Wey RESIN a UO cane rena wae ANE Oe OT ce Hea tN oor DAS Na 835 a Ok aes 84 
SANG CN pe SSO H E O We s Pi  a0 ant ee PL en ci ae Ue Sg 96.0 5s aie ee ee 96 


BEETS AND MANGELS (Beta Vulgaris, L. and Var.) 


Germinate on clay dishes at 68-86° F. after having been soaked for 12 houfs. 
Preliminary report in five days, final in fourteen days. The balls sold in the 
trade which are commonly called seeds are really agglomerations of from three 
to five fruits, each fruit containing one seed. An average germination of two 
sprouts per seed ball can be expected from good samples. 

If properly stored, beet and mangel seed will retain its vitality for four to 
five years. ‘ 

- Sow one inch deep and roll or pack the soil so as to have the seeds in goo 


contact with the soil. ie 
BEET. 
Balls Sprouts. 
Minimum.......... 65 

Per cent of germination................. Maximum.......... 97 297 

Average........... 85 168 

Standard for good: seed. 02. ces ee. oe eee ochre ator 90 160 

PER CENT OF GERMINATION. 
Labora- : 
tory test Variety. 
oO. 
In 5 Days: In 14 Days. 

Balls. Sprouts. | Balls. Sprouts. 
142-5 anal 2 Cove Wal tt 9 05 & aa eM uae eink inn Meee QUAL tan may eng, URMe Nah My 52 118 79 167 
365 hae? Saar oeaacte (TE waaay NSN Cea te Sag tN Meru SIRT AY, 81 - 117 92 es 77 
145° arty Blood Turnip geo: so at eck cantare eereneapeie tee: fale, meen 80 134 86 154 
341 a Si A RR -Eie Sa Seem ene mie rey  eAtai re. 2 6, & 72 123 82 ' 158 
446 = Lam ee men eae Pk aR ets ciate REY ed My AN A male 88 163 96 208 
424 - se ge ee PS fame eA Oi are ce Sp MA al en eee eS) coer Sb tr 68 102 83 148 
177.-\Barly. Blood Turnip Improveds.n! <0... 2c: sles cine wegen = eo 76 149 _78 166 
244 £ 4 eMecanetac eg eteare as A Pel CSCO te cree Nc vere’ ohcuth One 92 199 97 297 
351 x # Gah EPR IM i at Mareen Mite tite Apt Ong ck AN 67 87 75 121 
SS pDarlewed “LUE miele sao Gass coe ae abate fateh oy aks. ckcafi op ca ohatiel ante chetrategte tenes 91 193 92 209 
163. .\Early Dark Red Flat Egyptian... .... - 00005 ieee eee eee nese 64 94 78 140 
Sen (Barly Beyptian EWC RIp sii. sie a ose cm atch  t aeen e a eei oe 70 107 83 147 
992 |Early Flat Eeyptian Durmips. so. oie hie oie s ben eee wee 80 148 88 173 
460. .|Extra Early. Egyptian... . 6... 062 ee bee ie cae te ces e ees 81 127 84 141 
242° | Eeyptian Flat Round. ooo <n. einen lois) ator see sitar nha eee 88 163 92 190 
623 » (Beyptian: Rion sc: eget s wens aoe ate ww evr etal sare ey tie ar 83 152 89 193 
BST’): (Flat, Meyptisitns< 6.0 6 Fes as che 5, aniaea we aeteevacee atller aie ae a sal atl niet 62 93 80 154 
605 Fea Pa PY Gane uccca at te Tes cel GaP RR at rea siaitos wee acme ltaneh al stat at eueier chee 65 80 81 123 
107. \Edmond's Barly Burmip ses oocc cate os teis erate atevavavel ae) ol'el«, 0) che vele: eberereics 48 69 62 102 


606 J eclipse Turnip... i )5 65 x 5 ses eek io on pda pare wes oie leo ose om al 65 88 79 124 
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’ 
BEET—Continued. 
Per Cent or GERMINATION. 
Labora- 
tory test Variety. — 
No. 
In 5 Days. In 14 Days. 
Balls. Sprouts. | Balls. Sprouts. 
COMO A CIA, Gases Pie d'as ie k's ates vies peWe pub evs esbevecsace 71 99 74 103 
. CUE ETc EMT sca a ha ascglate Kate anata rare iy eta sap pee Pole bras oleywigie a e 17 23 63 97 
BOT RMIAT MIOIITIBD, 3 gga lt ss ce bk paw esse aver tees eres btonteyys 84 140 91 178 
55 ie i Oe Re Laie st Cees hese oa i ae eee ae ee eee 81 129 88 153 
98 ee ME See Marcle ys iit Aut Ls costed yee Six Tm, bu wtjega wee w ge eo 77 122 87 153 
58 Ley Laem ied toe Stes OR oy, te Paral is ee hat We ers a ben pital wire 76 128 83 142 
Be eater RUST IUOITIBO sa a ikias + 9) Mimebe nie om opm eX ee ives ome Halsey wy 57 74 65 96 
eR IONTISG” LOLTION: auc tbe cen cen od cn tee messed on 64 85 86 142 
50 ° LRM Pe eT 2 ay Cee Ee pe ON, aL 91 169 94 203 
52 |French White Sugar Red Top........... 0... cee eee ee eee 61 115 73 148 
462 1 MITRE ES Dealighted ey eh AY etusyet: «, ol scta ope) a 54 99 79 163 
349 hs SAME ec PNS ie, te do ht Mel Me, Ws Sone Lia oS. cake lat ait ase 46 55 94 189 
BAe Giant mose. (oumar Beet). vide ceca eer ee reenyes 54 84 ; 69 135 
367 % a PARR N Sh Rt A dm oes giant ah sblalat el aly kabel akon « 92 126 96 200 
RTM MR MCR EM GIL vcd’ sy elvniaaPe ee elena bag Cine pak winnie eens ee eae 89 186 96 231 
Be es SOON DOO ey ies hale cielo e wale bw twa ere en dele ee meee tane 63 130 73 161 
437 POE Seen et te- tk ec Bt pran-a (ne Sere NGM ri eich alm (niet ONG aan ioreRlye de wm aie 88 199 95 252 
: Rete Re IV EOOCcucclna eee sts cixl + eit lneldle tie Miele eu AE Se en ee 72 139° 99 280 
561 |Half Long Deep Blood Red............. 0. ccc e eee eee eee 86 157 89 196 
461 at Pee ase h ape oe FRU uarennte Mansi acl haha yea. as 33 39 76 125 
PN NED UPVC eet ete cle « Mes wis co cia sales gy elore Secale A bl p aw iie alee di os 57 83 78 137 
SAE. | oy pe ald gh opine cont CeaGuGRe OMe coectarle AUS gt I DURA hat A ra ine eee eS Pea aL ae 32 40 94 203 
MANGEL. 
Balls Sprouts. 
Minimum.......... 
Per cent of germination................. Maximum.......... 96 263 
ANOVAS. Onli ee ey ie 85 203 
SHADELG TOPBOOU: BOEG ye ae css cee alte we ree eae ween 90 160 
: 
Sennen eee nee a 
2 Per CENT OF GERMINATION. 
Labora- 
tory test Variety. 
No 
In 5 Days. In 14 Days. 
E Balls. Sprouts. | Balls. Sprouts. 
Ne oan | EMER TNE tat ace enemas 2) eee Ach cUuthut il cae Fellel Wicobey coweperc\ aie Sew: s)he ar adapt ntland 74 139 92 216 
2 TE BON Ti ts Hee et i” aR A Lae A ape ee ee ea ns et 70 111 89 165 
Hal amr Gu antiwellawormirbc sie § esac aah cee es wed a car ehthe aow gene © shale 74 131 99 226 
oe (Gace llONy: Oivialics tea arouse sleds Weialea wae s oe ste Sums, vise ela em « She ers) = eats 59 Sl 66 116 
370 |Giant Yellow Globe........ sll espe OR AEE TS NE rela SB a i SCP? 22 27 83 159 
eee NIE Own Gre Wetec cis cat Mere rhe vars enti we kgs ochaUe aia pisine wis ehate eine 83 157 88 203 
294 -|Golden Fleshed Tankard..... 0.0.0.0. 00 cc cece ee eee 64 106 84 182 
AON AN ONGET sel AIDKELEGL Ss tyt ioe. a, = Gr alecsh on ageee alonelace goles tel leyevetetemare slee awe ees 33 63 74 177 
Covel WALT RATS A | ape NR Sete Rg mR UT a ae a 65 101 66 102 
5s aoa EER ENS UR ERT Ge oss ah cas ite aie age oid eae ea cca ec catetees oN aiallel s.erere) epee are & ecm an 87 155 95 189 
ay. Oe uigearry Ns ret bee ele eiuet ts! ara e & « Tdi ts Feomeeraadin ther ling wi ce so tebe sarerahte vt 3 65 85 67 87 
tf Sf aE ER OSG ecru neticcs wren ten a's sae 8 Re rare eo et ie uit fa 50 65 97 191 
4 RR mea EU Ena Siete Gh acc te aint Nias ‘oats Cage aaa! Os Fae a ne Bieta lena! wy es doa 86 184 96 263 
E 402 “ho Rs ais aie, CEI <3 NET a Sa NN oa 7 77 74 135 
501 Sohiiean ection Na hier ene Ne WedeRRen OT De Peak ee ae 28 36 7 124 
575 ee a Ney Ped aes tS OR IST Coie Sec a eve eos 4, ce» obits 41 72 75 157 
576 aah, wer cat A ON re NE Brg yt See 33 44 83 175 
SOrree eons been Beste. w< cui. eee eee wee ew ee ee eh eon cA 73 121 93 195 
O0G iMammoth tone Red’. sac. ide. Geer eew ce ede Does eee Pees 71 172 83 190 
215 - Ee oe MeROnT Ged Me iah Wench Als LP MSS Se RRy Inc age apkhalis, ans. = 75 161 87 205 
590 |Prize Mammoth Long Red.................0 eee eee ete eee 79 155 93 223 
Herp wellow Intermediate ne oat aocce ..Oe else ses bh ee le wees bls 66 106 82 164 
30 Loe an Si ened ne Aes aan a eaebome alte. odea ler CLARA Sika. aieok 81 176 81 177 
91 Se aOR Pak! Seas REL al ie chen GPSS Aca oe 4 om eek e 44 58 76 166 
155 MIM Pacer Ba Nak a < jaiitake bi aheta AK wa ww Se Bye 40 56 79 169 
387 RoR nmmn a (Manan Purl deste ee 60). 6 aera Y bien wie aw Riess 24 29 37 63 
* Repaid ewes irre ne eetre homes LUGO LIE) Hl etc Mavala Stade Wie aelalloutalsiete ws ae ane & os 7 9 
DY oa ig Se IRR TIN cre Is ye ae RST i wee AAR ne C2 OT aie Mey eee 64 92 88 189 
eee ees ae NE A ee ee tock oe wire HE RS Bebe Rial SSG lSPaa arg ate w wpe’ 11 24 33 
BPRS cama IRI ns ae oe MRE ee OE Ee eye ns IS: hatin SS pruied we ahigasia -a)'S, Rye era eyqiay es By eco 69 133 84 186 
IE META ue eT ERIE cra Ree OD ete KMS ae a alt aie in a lyley seid «uw ele 6s 72 132 92 245 
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CABBAGE (Brassica oleracea, L., Var. Capitata D.C.) 
CAULIFLOWER (Brassica oleracea, L., Var. Botrytts D.C.) 
KALE (Brassica oleracea, L., Var. Acephala 
RADISH (Raphanus sativus, L.) | 
RAPE (Brassica napus, L.) 

TURNIP (Brassica campestris, L.) 


The seeds of all these plants belonging to the Genus Brassica and Raphanus 


(radish only) of the Mustard family are very rich in oil. While seeds of mustard 


D.C.) 


for instance keep their vitality for 20 years or more, it is not advisable to use seeds 

of cultivated varieties when they are four or more years old. Old stocks some- 

times have a musty odor. | 
The seeds have to be planted about 2 inches deep. 
Germinate in blotters or cloths at from 68-86 F. 
Preliminary test in four days, final test in ten days. 


Labora- 
tory test 
No. 


Labora- 
tory test 
No. 


CABBAGE. 
: f Miigatieatnmad, i a eee 62 
Per centvof cermination iy) 0.26 304s. a oe Mia xan Bene, ee 98 
: AMICRASG | 15.) uel pauls 82 
Standard'for sod seed. oT ee ie ie oe ee near 93 
Per CENT OF GERMINATION, 
Variety a 
< In 4 Days. In 5 Days. | In 10 Days. 
AT SCA SONS: Fe EVs adc sevahe ae ORS pu eT ELIS Sak eo CRRA a MER OR Uo 95 97 
SRM Mieka ide hasan cd rd ones ate MR ee Nata cs Naas AP Vote ea Oi 25 lic acne ue ieee inele 68 
Karly Winninestadts just 30) cee eepeoie cin enone OS UU i eae 68 
BN SS a eee RI a Ae NGS rate ie atl NER COALS aE llc ca eee 82 84 
HERO TELAT PN Gish MRS a ME RAUNT YC CST Bt ESS im Meas Niemen vee ftas (4 62 
REN | Sioa ted Ua ORNS aR diy ah IG BUR Tacs ae ae nO TU ete Mullett Vel eh sana) A sp 82 
Me tala aT Me iin eee a Mn rnte G UI SE SUNN Ul Vi ene are NN eee pay 01 79 
PERO Nh Maen aoe NLS MELE ac iM ri ion an ah ks DME) er) STAN aaa a em NE 81 
Winning stadtin. vie Seo en ee een ee eee Ly faa 8 A Na a 87 
Sy hid eit Raeaeitel eee ee ey een AU Ie eT Ree se Hi Ceres weal RRND BRL MG de HR 83 
Hh PUES: cae Bins te tee ae a oc Loeb hc A Ua ea a ee eg Se ie Sa ee Mea ame Mi ek as 80 
Harly Jersey: Wakefield .in/8s 5. ie 0 gin Hip bin oe eke Oe ee ace 89 90 
“ PSA R RIES LINNEY calle era tO MN ARR ES a ak 86 RPA ey hea: 89 
Barly Blood Red Drumhead). @. oe ee eA AN Reet URL ar 74 81 
AE SUM MMCB eons nie ss OF ees Ae ele ote ere meme val nee ie DOK) [enna saeeaean vote 63 
TManby UW Op aie so, Naat TA Si cr en A a a OD i yale page arrears 79 
Fottlers, Drumihead ie eee i Bee as ene ay AR a Ot) BS a. othe ic ie ee 88 
Henderson’s Marly Summer... 0 50 ee SO eC: eee deen ea 90 
Large Late Red Dutch Drumhead....................... C2 AS es ae 81 
Large Late, Drumheddig. oc <i) 22 28S a ee els SOs ot jaca ahaa a SO 
Mammoth’ Rock Red Cn Geo ie Mee 2k a ey a te ec ST a eh a 87 90 
SOLON S Nae CARL Miata By SETA Ae a a MO Soe inl tee Soe ea ee 84 
See CEA Ee POMC ay oe Na eee LCE SN ea mown MERLE Mall ret) TC 77 81 - 
Premium: Large Droumiieads 2.0300. 1 ese ee aes eae YS CO) ace aR PI 83 
x : Fy Sa aee eh el co Seee pear ceadrs PEN CAT A de tn TAA aye ictal 98 
Bremium Mat Ditches yn eas a np Sd cl ire Mea ro 82 86 
|Simmer’s Perfection: Drumliedide: 9 3 3 bes ie ot ees eae tia au area 5 68 
® 
CAULIFLOWER. = 
Miinaiiiina 5.0 <. coee eae 90 
Per cent of cerminations 2.05. we ee ee Maximum 99 
Averages, sieve ae 97 
Standard for mood) seeds ese occ cc Mae Nae ete te Riad OI ka ee aa 90 
PER CENT OF GERMINATION, 
Variety. 


Demir Diurt Galalk Har lye ae es oj cave x hoe iaitedec cn care ec ince 
Early Favourite Saas RN ta IA sed Ooo Wis ee weak “ih dul cuge, atc oi ermuiy ex Uae atone ee erate oe 
Bircly Sioa 28 la eh tee lik cacao ite Ga aReGegn ar eee a 
DDH dl nig) ode hic) ae Mi gure A rend Mia WS Aan Rat a Rit Caan A Peak IR We Wi 


Le Normand Short Stem 


ey 


In 4 Days. In 10 Days. 
99 99 
95 98 
98 99 
94 96 
95 — 97 
ies a en 89 90 


ae rae 22 


Oz. 


Per cent of germination......cccccscesssscveess oheriet > AVETAZC. ccccccccccce 


ST 


ee 


Per Cent or GERMINATION. 


_ Labora- 
tory test Variety. 
oO, 
In 4 Days. In 5 Days. | In 10 Days. 
68 \Fall Green Curled Scotch. ......0.cccecenscstescsuccane BEE VANE so ofp al doe eer 69 
179 ‘ Ree Sattar yi Sie. mueiaiais hae tMaeetat en pitiact a ele | CRY tar ee eae 85 88 
RADISH 
[RUUD so a ts oe ho 51 
Warrant Of WONTON dias ele gine ew ta be Cee me ero | RiGOR Ns sks a ana ae 100 
ALY EVR s pierces Hote gos « 89 
PA VSPRESE TOY POOR BEGC Lud +. aininiie ce wiece a sips seine nee wpnteewnd dierdlidinete wes ei sins egos 95 
ee UNE NS ae lo Be RR ee aR SAC RR Br A Lr th Oe ot 
| Per CenT oF GERMINATION. 
Labora- 
tory test Variety. 
No. 
In 4 Days. In 5 Days. | In 10 Days. 
MUSES AMIGE ty dala wlera as eae awe bn cess bec enna aee wens | Wa ale on a cai 99 
ee te le Pg cad sea feh oie lah 45 dues se ie ewe va Peas re te eae 98 98 
ACMA MMOSEWVAIMLCI Colds dln sic is em ee ec es seen owls seo nee 2g er Me fa eee oe ee Sa 91 
col a, MISE SES S8 SUES oy a1 | ggg Oe ela CA nae aerate oer 95 
Bes Himesh Scarlet LUrmipws cc. eos ec re ee ke ee eee eng | Gi” taunt We care 93 
‘a Early Scarlet Cree ae rn aru orien ws Wal me Me AE aheclieliw, aie | Se PE eR Me aa: 84 88 
Sits an eT UU vrcern ey bral MU aCe talienls./s ile « @ afelaialie las) one fieilelw Wee y ae Hae 84 88 
Pee wiarly White PUrmipiccy. i. 2.0 ne ee ha Favicon th | 1101 rane Aer e Spend When 100 
Me cers Shon won NIE, | Gey ie oe came 109 
348 |Early White Turnip............. of Nee ARR ine ONY, SP | OE oe lenient dor te aembavaia 98 
Meemelanls Scarlet GlObe lie ieee cee cy see see eee nee eee PO Yi fte irae ot theo Ris 99 
548 |Early Scarlet SUEUR Pe Oe ae TNA! Y cn whales ain Side sw ae ae te tlc (ee TE ok ce rt 82 
TIM MMR ME UN a r) Mleme eM ee PI Tala ieig eeu ele d ole gle es £210 eet eg PA et pe 81 
182 CNN ae TI ROE ry ORR ES CRIS ne SMS os 6 ee b's abate aes Usa oleae | 75 
566 \Early BBS MEP PL OGG melts. abe\ele stile seis ole "sees eee 1 ete a | athe Came yah 95 
50 French Breakfast............--.eeeeeee cess eeeeeeeeees | Si PES at dy ratte $9 
Ce eee ee rk en teeier nana Cm MMC An OLN og gee alle oe ae #8 Oe RS Eee ees See S9 
216 i Ree reat Ncwiek nue merce tse BS iret Issa) lagi ele" aSe Wm Sil pe aa eketancis 6 8 alae ae 87 
249 GSM Mya Dal 2 RR NE OO ae Ne ce a Bul Cee aie es alae 86 
314 Nate Mente SMNeT SES OL aR) RMR Rm Ne rE Cec  e ipire eal sie [iadeve e'e@ ecsvemepein 95 98 
354 | LER NGL Hance mete caer ati cdey Aires Pane he Aaa att Salo t6! go as TRS AN oboe ie ae beta 98 
11 'Improved Long Be gfe lie ee Te dl oe ida « 86 87 
390 ‘Long Sayeed esi WG erbnst cries ee GAG lus) Speen gee eee eee ee OS 4. Hee ae 76 
203 (Olive Shaped French Breakfast.................-20+---- Sat sels (Riles oehetads 85 
14 jRosy Gem White Tipped aasiike i dale! CCC Ae) Soe ae ae hee ee eee 96 100 
Rp alg hy anes Hee re Ie ew wala y's oy Na cae | DER B ties. ste 85 89 
332 | : Be Beeb came ue tar ns SOS. Ca Oe eee: Gaeta scl ee ee a 95 
OSS CAnet wae et coe ne eve ie alta en crate ewece leo ee Miele eo OTe ay Nias ahh ont 99 
iGmy wocerich Chima Water.ces caw Jeck we 2 en cel se es bev aes eae esr elec eaehsts = 67 
439 \Searlet Olive SUNT STEE PRP TRU RIT| Canty NE OS) Eee eR en en eee AG ag a. pete ire 51 
512 Perec se Ree UCP UL MMe herigrct wise g teste ya io) wel ore | CN iain ae aoe. Ree ee 53 
599 Scarlet Turnip......... 0.6.0. e eee eee eee eens PU) Pow casks os 100 
Eee een MMU rape ee NOt CA PU tg E his a. wr alta lava mveligl ert' ela esi erecm iwi iel a bake 6 x 5 sae SO 91 
280 |'Turnip varieties mixed, SEs, SORE EER s Coe, eat, Featier ee) lee es TE oe Ee ee ea ee ee 82 
Panay ni HeMtnamGces. cite ie MRM la td Slam cre wiels Slerwatale wavee Obs ale GOO Uap oe eu 100 
Se te pm 
RAPE. 
Penmicentioh SermiMatlONe. acs ioc. eee on ene de eee tee Averarees. is sobs. <5 - 98 
SHoMEIHICROE POU SEER Seno es Vaga WSrie ed Glad tet ye eed tyme oie ele oe 95 
a eee 
Per CENT OF GERMINATION, 
Labora- 
tory test Variety. 
No. : Reyne: Ruta 5 CE ape 
In 3 Days. In 10 Days. 
2 
48 | Ree er eRe are Fe OM eta ide Ser mc ierciee ee Paid wee Salwleas NS 3 99 100 
79 | Pe ON eR cere cua tole ailgtala Sumit dom rarats ls aoe (ate ic ecnrele Wletebein elm ccaiaie kale wis 79 95 
OOS te ALS TO AS en a ee 
S 4—2 
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TURNIP. ; 
f J Minimum........... 5 16 
Per cent of germination........cccccccccseee es ses 4 Maximiumis.os sce. cc. 100 i 
| Average............. 71 : 
Standard for sood seed iitis ciscscie alt cus alave eters egetelener ohsVoronen ais soaawokciometta te totetaietectie la tata: »95 - : 


Per CENT OF GERMINATION. 


Labora- 
tory test Variety. 
No. 
In 3 Days. In 4 Days. | In 10 Days. 
ys NCL: ag See ee ee aM ee ey SOM EEA, MER RES CRE rye ee 3/54 Lhd oh lm fd Sand hh be acct Se 99 
102. i\Carter’s: Imperial: i0 93.2.520 0a hag One Soe Dons ee eles ale pe! = eee ete 91 
103 REO OR HSS es ME GE GION Te Ugh e a tT ee ch ceare ra esac neh OL eae | ek ea 84 
122 CRETE Sen Mer aod PE ONav casein Unie. Ame ee eG eos, 3 74 
213 a RR ARE Oa oe a deat EEL AV MN Weg IaD Meee iA] A Sh chim, Bie Sas 94 
214 tape mings) Ac ge Meant reree ae uae abcd nt a erbemt SAUNT Wee ema Sip eb ey Meare GrD Gol Gra 93 
5R9. |Carter’s Mazalds Impeftialc c.. 3525 2.00 ens coe ee eee ge tape See | enero eee eect 96 
586 |Carter’s Heavy Copper Purple Top..............- 0002 e cele ee eee e eens 95 
218 CE ee aaa ae ERS inveterate coat cath wipeeapr RDB gael ec hep eabines meat xii cae Eat ease ieee amo ps fa 95 
oll EE Nh 8d Selsey te ICAL SINGLE AC Oa IML ee ean a Ae Ae lege) cncles Ore amertaneatas 96 
220 Ar Bh eo Are ahah PREG oO Star Deon awe tate REenics Yo! bieeadisyenaa ob 93 95 
69.4) |Harly White Flat Dutch). 2.62. 25 a2 cals ete a eee 66 71 
322 e Lee annem, Crt PR CoA NG RUNGE pero ei SS Me Shae ce 96 
ie Early White Flat Dutch, Strap Leaf.................... 76 83 
2 ie i. Tee livre etic ais Al 1a eo a nea eRe a eo ia 91 
384. iWarky Snowball. 2 c. 6 oils eiece as eee l l= bee epee eta eager atonal 98 
493 > |Early Purple "Topas. + e222 alice eee tee nein tone pee wae ete ta ee toe 90 
563 a Strap Leafzec.s 66 setike amit slags tehmenenesean . 84 85 
B15 |Blephant- Swedes. 05s. sce oth tee ale eet ove trae este ee aire epee be eee 52 
579 EO Ca MLN Mare RMT E aie acc an nanie Shae aM ern Wins, fail Bunt cae Ges bo) aha" 76 
111° (Bast Teethianm Swede: ooo ee ed ee ee ele tated oe ee 86 
434 |Flat Duteh?: 447) ne, a a oe ee dency tha aa | poten Mate 83 
B77 Grey Stones. 2.50 Fee ha kU eee CI. SS cyanea ee ergo Nae tee steered 96 
49G° ~tGolden* Balle: is Salen oe ae ee eration | aoura ot ce tat ete 94 
518 6Oiy8 SBSH RES BAT IM Wot sn NIL A] “IES A A ad a NHL Raat A UIE LARA Ae Mae ot [Rs ee eet 87 
99) |Hartley’s Bronzed Sweet,...5.60 20 002 oe ao trad Detain 0 lie see ates saa 99 
616... Hall’s: Westbur&sc ste rin 6 oisce ic a ee a eta tn Mate coke Ie Maan oleae arate s 99 
—-§92 s Purple Top Swede...............0 eee ee elect ene eee 96 
999 \Improved Purple Top Yellow..5.2.: 5:02... 20¢cas..00 20% 99 100 
U7 < \Pmperial Swede ec eee aces begs hoe nel eA pon eae ces 78 
> SAPD OS wee eke Seas Eee ee Coe ueare ire ataatiay Suceemiamanier teertshcins (SAS 82 89 
157 BE a AERO CNet e a EBC Sect tak UM RMN Aa tiars Selec s velvliay (olka ou eiiay (Onl er sapeanatencre altaya balsa 75 
BIG. |Wangarao Swedes cinta 2 s(de ots SEATED Oe salem cele) e lea at een ae 39 
577 Ear MUN rN) hele RAS SO Ms Veen Pata ea CStiey CERN folsen ia} aad: cuveiotl Re Game Watt ett Nogtale) [eek 59 
184 >| Gaine’s'Swede.. oo shan eco ae a areuaaio w alaia, eet eon: Seeder eal ences hc heaton tenets 64 
490 fe Imp. Purple Top Swede.... 1.2.0.0... cece eee e cele cece eee eee 97 
456 |McKenzie N.W. Purple Top Swede...............+.++.-- 45 71 
97-2 |New Century Swede: ssits oc te sine tere ces eters oie ones ote eis Bette Ea vet = ajar a ato 95 
121 |Orange: Selby. keeie cis sas bis tee hh oe ey almet onellenan sted bella RULER Mone eh a epee 70 
198° “'|Parple Topic. cow we ake sini Pa ater Ne Rie ei eae Menmeren es aaa alleatcteay asl ar emote rere 28 
308 i. a PRB Ce aeace SUNDER a Se eet alc (bh MAN SEEN cy avietil A'S. Cr cutee CHONG 72 
395 BEN to Neca Wee RRR ok I Ce ie SA ie Ae Re eo RC seal 69 
403 LE aR PO a eaal, ete OP Ce? ween ta arte initiate, Peele Arar hin 15.15 "(ata | C40 ta a coc, ate 90 
17. \Purple Top Swede: 2 siicoc cle. Sn Se atom eee + Seeley ape ea ete emia min 61 
219 GE EA MINS ila Ba tele alr IN aN LO A (ae are ee 68 81 
392 |Purple Top Strap Leaf.......... 06. eee eee ee eee fe eee tee ees §8 
82 St ef Bits eye Ue ea eats eee ta 100 100 
521 {Purple Top Aberdeen............0 cece cece cece e eee nee fe rete enn eeee 93 
992 |Purple Top Yellow Aberdeen..............++.-+eeeeees 88 92 
540 ai Tae el NOt earn Han ee EN bey Shared coke, acim 0,0% ore. C 99 
588 |Purple Top Mammoth.............. 0c cece eee eee cece eee l ene e eee eeeee 83 
DS > | Ried’ "POpic ics ssa aisle w sub toca: ast a/k/a mene Re onthe i tte cy viete per se ers fevenin= (ell os bielietiase olioas reads 38 
590 | Bled Top Milam sec is o)2s 6 oo sing nvtce Ge Soa crab atenel amep eres pe celal leh bial eames lianas 91 
228 |Rennie’s Prize Swede.........--- 22sec reer cere rete cees Lec taoae eee vakcnateate 97 
558 ED LIES LS aS" Wy 1 Ons eae a opie RRR e TE MSE Ve Reo ES aa lees oe eke (aoeeey etc 91° 
Orly [oath Ss eo fee Na MP eee Iie) MEN Mee Cece ye psc. emp vcimemeel Gg como dao IF eelibe capone cist ty ta 99 
981 |Steele Briggs Swede........-..0 5.60 e cee eee eee ee ene ee] 69 81 
444 Se EE Mee ate Ea os Me ear EME n eon Sram WEA aS Oya oo COC 83 
7s”) NGurade PereCtlOM. 6 <i «sr caus oes sii geen eteiene yo mnie umes (2 [Ea areas Benet 52 
999 |Swede Kerving Purple............00 0 cn cee cee reese eee fees en wendees 96 
Al |Sutton’s Chamipion.... 6.00 5 See Ses ew iela walle woaus G efe m ethlin © ote |= nib ate wee meee 98 
S104  TWesterm: Swedes 0.5. 54 ccs cage lave we epeje nie Paleee aie nue pel ie palliesyebnim le enane seers 72 
BOR NNW ite, Heeiss, «ve daiesepe in sia erases Mle ein whe ma (SUe ab alterdn leat og) ac aon} © ling ac ie aioe amar 82 
BOD LUM abe Closes Sills. cca stis daha ale we shins ee auinls GP vpetiny ag oe mf ell Nt oh ee ee a 99 
581 BER WF et geisha Ieee AA SE a Neate I eRe a eee ester 87 
533 |White Strap Leaf......... 00. cece ee cece eee eee e reece He yas bat Ge 98 
D  TWellow Aberdeen: <nicacee eve ca bee eisrne eaten sien 0b ole) oly le ee 73 88 
112 Ce I ea ae OE tn aha bets rk rats ord ta at oral enact ie Te ie Noe ele 73 - 
463 hem sas tit Ue SNORT MAREN ate MES Skt YI el oik a Se 92 95 
585 Be re Wg A yen wloldh oS or cake Qin ME REND, Etat Rice A Aiea RE NSP ai el No tea 87 
DD as ore cig rahe glia erat empha li! wk aige (abib onion ad bl epinlone a ha, elt ota wivanna she Mee ferential ese eeigiaie 16 
BOD oo des ho via w nw WBNS Wheelie, © oq w abaliancel rm bsletnge eeliiger nfo iapig elon alba eget e eae 97 
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CARROT (Daucus Carota, L.) 


Germinate at 68-86° F. in blotters. Preliminary report in six days, final in 
fourteen days. 

The seed is better soaked for 12 hours before being put in the germinator. 
It is recommended by some to have carrot seeds kept for two or three days in a 
heap after having been well dampened, so as to hasten the germination after 
sowing. Sow shallow and roll. 

Fresh seed has a strong characteristic odor, especially when rubbed between 
the hands. This odor becomes less strong with the age of the seed. 


CARROT 
Minimum.........--- 
Per cent of germination.........+-+++eeerrerretrte Maximum.........--- 97 
Average.....--+++0-: 70 
Bieta’: Gor OOM BOCU ss york baw nee uses ebah Knees nents owen emer esses nes 80 


a ic ie A Eee 
Se SS oo 


Per Cent or GERMINATION. 


Labora- 
tory test Variety. 
’ No. a ee ee 
In 5 Days. In 6 Days. | In 10 Days. 
EY ie BC eR TE i a ee 

we0 \Chantenay Half Longs (0.1 2.6025. fen oe ree ee ew eens lettre tenses ® Tt f 76 
- 572 CO is ai ICR RONDE TWA Wer rca ila a rere a fellahe tea 0m Ses Rr eae? ee 61 64 
erates (OM TEOUAN <0 cs 2. wei eee Ope dae tigate im nomial a elevabel eo a oe 79 80 
prea’ Bo es ty. Aen R Re MON Ret en rath we cine ficl a a(n Meo nee © ae 32 37 
565 cat Half Long Scarlet.........+.--e2seeeee reece Tie Mee sie, 5 Sap Odie de 77 
ao. Danvers Ealf Longcncdeeen. «8s eens cease eres eee 59 69 
93 LAS ipl rite nh RE aia Roamans eR abn rr ag OCB 61 66 
450 |. eta Sint ge ln een Ren Seal aeaEy AN cs ad canis Sm wm Om) niles Scien 9 He 82 caning = 
BENDA V CLAY ¢ < .cfu oc uci tee PE sR ESOT oN eRe ee Ne 60 i § 
534 Me a oc 4k ee oe Ae rene a asia a ler aaae Poe epe ie 2 Fr oS 89 91 
Begee univ Florn.. 7. . 22) cee) ere Seek Mente rears apn or st 46 49 
fey |barly Half Long!:.).).cce ree res ae eee oe eee ey ee ees 49 51 
549 aa aimame Pane Sb a Sy.ee ee he pena eet a | a a a 55 61 
ie -\arly Scarlet Horn. s 35.5 + sca asta ete ee neem een ne cepts sete e soe 82 85 
127 CON © oe de OG Nreehs Re MERRIE CNS Toc are t nin omape erage © (= [tas hicy ante Ae eiey 67 76 
226 6 SEE Ae ae SMO NORE Tet) SOAQiCN Mel etree a taevaas.scr sil PAS! 's).e e1'07..0 Tey en 87 89 
435 | ee SAA SM nN etnies RebaMnhe catitapalten cifaiia alla ledtauer sil!) ¢e).A, s1/eye)- sce 39 | 44 
538 eK ie Sty eR Sea Ene ERE eh cafe ata pee eipe ays =r ew aS 53 56 
Pepa harly Pundé Horm... oo ccs e nies sine enn ee ter eet omer yess 67 72 
90 |Early Scarlet Short Horn........-.++eereseeseeeerer es sp ttt gg te 18 23 
204 . Ec) Pk aes Bee are eV EMR RNY Natale ai etets ie Gai ree el tien. Pec 76 
510 Ms Ci Sag te MRR SNR STNG) ow datecaiiershete elle ll otdetas o)Sre.# Seay 41 44 
10 — \Guerande or Ox-Heart. ... 4.2.0 s00e ee etc eee cere mendes tt gas nes 86 88 
61 * CP hatte lah ay ha En ee rae ees Dae A eke eee ae 33 
282 be Nn LES Wren. cincpty biG Nin ERE Ueto vtletairate''e (= 0." a|ioysue ogee eters'= 8S 75 77 
443 « CO Wiseei i Sin eee) 58 ee an acacia eae re oa ate Gas CoS ee ee ee 70 
513 ty (oP ely ee eee Oe iat Ute ls A ape en Chee cas ar uaa SOI OS ie teak 66 67 
560 ie CES a AEs a BUR oe sete ec selee we Tajise ual =: my Syme) oimaate Sore erate tect ele mre 43 
37 et a Mater oo aD aa et eer ace ORE BRC RD SOie ate Pearetstomeasca. es 85 
319 is ie es ea MRE NER nln oe eR ete wh ETE Se ee SAS 86 87 
336 re Ra Gl Sages rade PR ie a wig ai wiv wie e's So Aig 78 82 
535 « We Guin? SND neat Patines Wie io are ae ie ac Silos bs 2 two, Hes oF 61 
628 Ng CO. i ay Ra ee eI Pa oa CNG ana aa Aimy we, Wa] a A hw 93 97 
Repeal Done. so: dae Se ge ats ee ee dt 2s Sie ee 79 80 
600 J Cee ci fh <A Rie a ORS OC aera Cee OE, 63 70 
199 S Scarlet Nantes..........--22ee eee e eee trees GOs eS eee 84 
459 i. Wie I ee Leon She eG ee oh Mae tae SES ee eS ele o's 58 60 
330 ie Gearlet ue Danvers. vcs an ee ee eee [eet ees 59 64 
500 |Improved Long Orange........------sssseecrercresrestpst tt 73 74 
254 : Bi ete tit asa Scie ogee Reeth ae 34 42 
374 |Improved Short White........-----++esseceecrte rere p rt 13 14 
383 {Improved Scarlet Pntermediate..... 2s. < eens eee pee rece es 47 33 
_ 530 Fast Intormediatey 9s py. o-.u epee os ene el eso y sche tts - 46 52 
Sei a) Larce. Wiktte Ciba: os - 25 uae, ee et nh eae he poe Te 13 22 
eG eboney Ocdames «i, i's uk ach setts Uo ener ek a Mains eee e ee St ene 63 656 
571 ; Sa Te et Se So aeiea t Sy age Eiaaas ARG ane ate eee Ae REM Res Rae aa aia) Meare 2 
Be iismmmath Ike ce un ee oe ee ins Ser ee 23 26 
594 |Red Scarlet Tatermedintes(uest)<s..-c- eck he ec Rees [ate cba 81 82 
Rate CHer EIN rte aoe cee rad os ew iene ne eed Shri to 14 20 
96 Rats es et A” on ENGR, 2 Bh eames SSS ee eS EF SAP Hele ok SS ts i 20 
106 Cee eee nie aad Aiwa yee? ane oes Ee Sth es Ss 87 88 
Bee eStart e Herne oc ec. foes ae eee oe ee ee 61 61 
Ae ratte oo ce RRB eh eas OS Se cep eter ee 42 46 
Se VOteanee cash ese seem anes ee Tes 26 28 
527 Ries ee ete ee a ueaa senses Se TENS py tT 83 84 
Riis | Wika seteiitin. 25s - Syn bose erin es teres et igs tape ttt 69 72 
573 |White Half Long Vosges......---------+esrrtrsttrrttt | Bes oi ee rk 12 14 
AG PEIRICe 5 cts «sce ONSERG)) GRRL Ss cede AE eS Oo CE RNS Pri oa tel tae 62 64 
ee rags eee gg eet Bote 50 
ri egies, re ere pukea sd tn ow ee RIES RASS SSE, SNES Vie | pag Sl ae Cee Be, 3 73 77 
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CELERY (A pium graveolens, L.) 


Celery belongs to the same family as Carrot, t.e. to the Umbelliferae and its 
seeds having the same characteristic nature are treated in the same way as those 
of Carrot, except that they germinate best on clay dishes, such as a moist saucer 
from a flower pot. 


Labora- 
tory test 
No. 


499 
252 
345 
139 
318 
624 
452 
236 
276 
363 
555 
389 


aad { Minimum..........-. 3 

Per :cen€. of cermimaiiomgics ois aie rosie eens ene { Maximum............ 70 
| Average..........--- 38 

Standard for good Seed... heb ee el eae ale nes o's eyeibeue elena am teye Miele ret vel 60 


————oe 


| PrR CENT OF GERMINATION. 


Variety. 
In 6 Days. | In 14 Days. 

Bvan’s WT rivaa pls 2 sphle cscaiciG slpsasers Sere 'e ole Sead n shee stargate ei ne? keel elellas paneer 4 55 
Golden Yellow Self Blanching...........c. cc eccee terete ce eeeces 21 40 
Golden Self Blanehimer. 2% = si) Reve ecient oe ete atatalle alee tele nertetegn een Voc pe kee a tsecabtees ate 627° 2 
Gia ASA UAW pair pee oe) eieiwsect a Voy aeunusitaha, see ete rare weRethe pehene Meee et sal chiola-ase 14 34 

Waa EN cae GUE Uae its al SEMA Rete eae mee ESS Wee | ec ae ROU RAR Repeal ake 16 70 
Prague Giemtee sah. 2M Sab ees ig Gnarahe Sie leon tase cele mi teeta le ata Patiala on cree eRe eee Aen 6 
g Ted acd 24 Kua ai’: eee URN Ale UA Aue IRA AUC ch cr chien Decline at ce ANG Vitae 3 36 
TV Tide MELTS ee: Caeccislne ines 8 Ge ae ta lalro a nipetee else gourantaltenra dotiates Nalietta to eNren ci outstah tpstica 4 24 

CS NT ee aN tn nA RLU Un aid Hn LN gL HEM LUM ARUN NEUES CIS lo a 'ccaidsdig 84 a a6 © 3 

CO NRAES Me ONE ORUES CUE Cour OLY J A) Moo NEN UY aL ecaee Do MG CUS ead ANE ye Reyne Be [eciieatier Gaee,  uaaa Ey amen -§2 

Fae ie WO ate Sa ROSS EAN CN Uh CIS TTA AC eet it nea Ca Cea 1 Me Orie ie tate eet 5 
Pate CSV a hg ML OU ae RMT DEON) AMUN OUR ERD rece NAO MRA cia aoa ak Gabo nia | 38 CO 70 


CRESS (Lepidium Satwum, L. and Nasturtium officinale, L.) 


Germinated in blotters at 64-68° F. Preliminary tests in three days, final 
in ten days. 


Labora- 
tory test 
Oo. 


MIMAVINAE ss vijoeee ate mle 84 
Per cent of germination... ...... sees ee eee e neers Misisxaan Wos 2 clogs, eee * 100 
t Average ac. Sue om ns . 94 


Prr Cent OF GERMINATION. 


Variety. 
| In 3 Days. In 10 Days. 
: Pea | 
Bxtra.Eriphe Curled: ich co lRis ee one te mw gels hw ee a ein aan 100 100 
Extra Gurled: Garde ccc sl aceyeis ncn een see hae tin help glee het a rer abe oh 80 87 
Bosctinarc Charlie oateecens le aie ey ceat as cnebee euraiccheelicibe ie col ev actan errctte preg eetre | Meno ee 99 99 
eRe eheinerd SRR nti e CL Ame cp edn ead me bigamiads oars : 98 99 
CORN AR GT MRTG HIT MGA EN Oe Ee oe 76 84 


CITRON (Citrullus Vulgaris, L., Var.) 
CUCUMBER (Cucumis sativus, L.) , 
MARROW (Cucurbita maxima, Duschen) 
MUSK MELON (Cucumis Melo, L.) 
PUMPKIN (Cucurbita Melopepo, L.) 
SQUASH (Cucurbita Maxima, Duschen.) 
WATER MELON (Citrullus vulgaris, L.) 


All these plants belong to the Cucurbitaceae and the seeds have common 
characteristics. They are germinated at 68-86° F. in blotters, the preliminary 
report being sent in three days, the final in ten days, 


‘ 
I 
Z 
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The seeds may be sown from one-half to one inch deep and pressed in the soil. 
Cucurbitaceae seeds generally keep their vitality for several years, provided that 
they have been kept in good condition. 

Our tests of all these Cucurbitaceae might not be as accurate as they should 
be on account of the fact that most of the packages did not contain more than 
100, some of them only fifty or even 25 seeds. 


CITRON. 
Per cent of germination......0.cessscssecvcsenees AVEYGQOs. bi 43-40 ode 90 
pitm 2: eoket — See ih Pie en eg Wee Se. Se 
———— SS ee 
Per CENT oF GERMINATION. 
Labora- 
tory test. Variety. 
No. 
In 3 Days. In 10 Days. 
ESE CITI kw Grais. pk en cai aos nln rn woe nips be Nes he eee emer ees 96 100 
Toy Tan UTNE hoc Se age alte Dg eiallasia[n (oie) afle¥ieie © ©, ne.ceie wile a wie 600.0,» 36 80 
en Reet ine, a ME ee ge tener ssw neeeaeees GZ 90 
CUCUMBER. 
; Minimtim,. ..22 va5 ss 67 
Per cent of germination...........eeeeeeeerreeeee Ma ximitins. occ cee oe 98 
Average........0e--+6- 86 
Standard for good seed. ... 22.0. cece eee e cece nee r eee ereceeeeceneeracee 90 
PeR CENT OF GERMINATION. 
Labora- 
tory test Variety — 
No. y In 3 Days. | In 10 Days. 
th ROE Se oe CS a ec 
166 Se Re ee ne Ree secqeitea it ey ORR MIR eae 58 73 
137 |Chicago Pickling PERO a ae MNEs lI aati. Ge) Selecala See ieuete wee Sie se sare fe 61 96 
SOG mers eS im me Meh) oe Mee te a ein eatieseaduaticenaifer eS ‘alis\(cosie cael ane a el'eg sue. 8 elena e 71 84 
603 < cig afc aBte tis de eid a ee ee eee a ae 92 95 
Meee lom busters. aca Gee tt nits nn RG he eae tee ee eee es 60 75 
86 |Early Frame Pe NN eee tee CE IE ea yc ioiy acca el shale eM ease 72 77 
By RRS cos oe oe re ne NPR 8 2 cher oh Rance Pia ea ee a a 53 67 
201 “Early White SSC, SS AE re sane UR 2 92 96 
EXOVE pera athe aati ts cine oa gay Reale Rea poem ey obitalie WSS 107 oR SN Haar eee barra eee \ 86 86 
550 ee eM eM SL inne es ES Llanes avaiea ncaa ape teller = 81 2 
yr GPE GRs ROUGE. Goce c cpus nicest mim hee Age Ae ee ee ees ee are A | 71 85 
5) \Improved Juone Green... 0 0.2. ke ee eee eee eens | 85 89 
{Gt TAT es Ee lg aE ea oe a esi ee | 67 88 
247 RCE A ECR SLOP MED etn OE ta Ie SDs gig ee el pere. mae ae ses eS | 96 97 
612 |Improved Barly White Spine.........--..-. see ee eee erence 86 89 
ean NGTeRH Gee sks Aon ee ent ak ei Agee ela ee eee ees | 57 70 
SE ght See) Coa a ee 8 ene ire re ea ea 82 83 
159 |Wethersfield’s Chicago Pickling...........------+s see ee eee reees 91 92 
567 Bn Lik > ONS RRS) ak oe 08. sheen tea bese Aen ee ea 97 | 98 
ES a TS 
MARROW 
= a a 
| 
Per CENT OF GERMINATION. 
Labora- s | 
tory test. Variety. 
No. 


In 3 Days. In 10 Days. 


eee SES 


TiS AR LDS ES cid Sta Sey eens re Ue ee aE COE fing ty 84 92 


Co Sere Se aii aa ee 
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. 
MUSK MELON. ; 
Minimum...,........ a, nee ft 
Per cent of germination............ Be ciahis iaevonatuin Ghee Maximum..........-.. 99 
; INVOTARES: years a dele ons 85 
Standard for G0: BEd)... 2 ses, c ste wie wo em mies wlohe ninteL ste che ime. alar spere) et Onenaera ele 90 
aS : : 
Per CENT oF GERMINATION. 
Labora- : : 
tory test Variety. 
No. 
In 3 Days. In 10 Days. ee: | 
62 {Improved Large Green Nutmeg............. 020 e cece cece ee eeeee 96 99 
-170 6 Be a MR ONE Cah Og ee a ee 59 72 ) 
DIR! Montreal NWtrmGetl. sah. cc 5 ae) tie epee ear etetle es Jesse a peeanew el ee eee age 97 97 
G4 NSS Creer ols sss S Aucune oe eure aoe te tinue nara elder oe eNcete) Se Te ea I eee rs 50 76 
bore aml hS A Fhe a) > Ree Pa Sea, lok aE tao ethereal treme eA chy Olid ISS 2 79 83 
eee eee | 
PUMPKIN. 
‘ Minimum............ 74 
Per .cent,-of germination;: {5.222 5. as tee Sa ee Maximum 7.35 Seven 100 
Average.........4.... . 89 
Standard ‘for good: ‘seed 0's 60:25 ai sie's, cade Ronee shim ns witolte inte toss ie age ean Lae ee eg een 85 
Ce ESS EET SE aS 
Per CENT OF GERMINATION, 
Labora- ; 
tory test Variety. 
No. 
In 3 Days. In 10 Days. 
| 
195... \Cheese ‘or’ Kentuelay isis 250i a hs eo cate a ne elise oe renele ae 88 92 
272 GE UN Webster Giivcica ios Oke po haar He va Senin volt aah I Cat Na i Ne RO ee eat co eR 80 80 
511 Ch EM <i Wein Cee Sette RMR MAP yn en een Maas Meo Loree Stn Bid. Ooo Sap h 68 74. 
Gil. |\JapaMmese Pies. soc Ee Si eS ie a Risa vale sper -vte hieiraaiallady mleabet oleae = ete 90 90 
140° ~Miarge: Cheeses: eo is Baw ee cee aie Sie aca eee AS eet ee et ols ree nate eee ‘ 82 82 
243 GORE Gay Cr a a fr RI, le ta pS oe soa a ea eae 98 08 
329 oe TE a ge 2 lin ch IMA To ag ee a ee ea 100 100 
559 Ce Ree eT ne, SM Ce Gh ce aa ot ee 98 | 98 
SQUASH. ‘ 
cee Ap ae EERO 76 
Per cent of germination..............0e.eeee+00%> Maximum............ 100 
| AVieramelaas > Gries. a 87 
Standard for good seed...... Bsa iniak alld oc gs Mey Ra Ee ca ee Renee en aL 3 0) 
Per CENT OF GERMINATION. 
Labora- . 
tory test Variety. 
No. 
In 3 Days. In 10 Days. 
194. Bostomn UMarrow siis soja esas cet o ante oie aaah ns Senee avert ET beastie: weleerhs Pian eerie aN OE 44 76 
604 |Enelish. Veretable: Marrow oc) «aeg2:c)o 5 agh mies i1SIe saan «afte ue wl win Sige ee 86 88 
175 \Baslish Yellow Bush ‘Seallop.: icc). o's. fics Cea iw ee ee 64. 96 
(a0 Pane) S ET] oil oy: Tinc Ne Ly oR ORAL Ue Ree MSR RL er ACEAE SRN EL Mee MWA Soin CENGer on pu cre 56 80 
83 EG ol Rana De trem mega nde PMO /eR Lk or yl ci ch BeehtGh ee Staten Grine ceea es eho sO CoN, zane NI Reali 88 96 + 
240 EO eee ARE ET et ee) tetas, era Teen hd wes Ae ec) aT Pee tae a cteeener Sere 88 88 
284 Le Es, ame ane eN Se U NY ire rh ar eons see foie Maa A | 64 76 
506 EE Nas ROR gh SD) ME ceheis  S TR ae oe SR Si care ae ARC Me oun me ane en 92 92 
546 BN ae ne PORTS Bu R ad lage GH oe ETON GAA ANTI | Pe 6 ce Ra Se 88 92 
553 # Sr ee Pera ee Lane oer carcass cae aada eoealner one ae CRA ea Me 100 100 
961 |Mammoth Summer Crookneck...............000 cece ee eee ee eee | 60 63 
569 |Mammoth Queen Crookmedk «2 ..°0o06.00 ssa oe aifacoy cues | 44 80 : 
RAE le yc Uae ey, Toe lie “MAC OREM MA POM oC ee ey pe ee RYN eh A kee ae Pee | 90 92 


; 
23 
WATER MELON. 
Minimurt, ciao <a ciao 56 
Per cent of germination...........sseeeeeeeereeees MSSERUG.) iie ses a> 98 
AVEIGEG sd ivirix Coa PR OS 78 
Standard for good seed... ccrscesccccssccssccvecrsrssssesssvssevesvess 90 
Per Cent or GERMINATION. 
Neem -: 
ory test . : ariety. 
a. 
In 3 Days. In 10 Days. 
<a — 
en CME M 2 Mia ls he bas aisles 00 Owed ai ebene ene pe 96 . 98 
EE LEY MORIA BINS City gn Vlaibisihk wowed walang Db owe vics nw eecaeye eee pene» 55 63 
Per IUCR; ou. ck pk nh nial a we ccnlslon vivid hls wren eloviews Gene an hens 14 56 
. Te dechn, | 05'S aA SEE SR ee Se at ee ee ee CD MPa ie cor. ka 64 
DEM AT ESN S ies s circ Ie cls, Uivie SMa a iw wipeg eu be wrk eas elelee wide Sue 80 88 
168 REE SSB RPE se BO eth ea ia ft An thin aualiie! win wr ovetene wilerdiere Alan 40 66 
326 UCR ees ee oaced, Ma ts a kc unk pea ee Mie TSU Ae ea es 22 76 
241 Lie 4 GS OR er se ae Sige ORAS Med tt ee a ee eee Se Sarge Gher 5 86 86 
Re eee et aceasta GER ne wrlocer Rae dig aie wie plw hgh eww 6 edie: s 80 80 
. Pr edee as, NEN raid tah Sank Be intel sith acd Vaan Sunietie unten ¢ 048 81 88 
BOR Mra RD ete Ree i eae a ea hatin aid Pane eae en ieansae eee ms | 26 84 
: LEEK (Alliun Porum, L.) 
| The seeds of Leek like those of Onion (Allium Cepa, L.) are germinated in 
blotters at 68-86° F. Preliminary report in 5 days, final report in 10 days. Vi- 
| tality retained from three to six years. Sow one quarter to one half inch deep 
| and press in the soil. 
: ( Minimum. grata sy: 11 
Per cent of germination. ...... 200. ceccceceweseces Maximum 76 
(eAtvierare sca saci 40 


-_———$ 


Per Cent OF GERMINATION 


tory test Variety. 


No 
In 5 Days. In 10 Days. 


a 


: 
- 


DES on POR HARKS wa oni cms e em wee eles RE eerie ees VARs bess 6 11 
138 |Broad London or English. ...........ee cece cece e cece e reece eens Tie 76 
S35 ).(Wnrlish Plage: Oe vay. en pincas sowie tne so vais wale ne eichie nid lee eee ean 22 31 
607 COT et EC ERE ete UO nctat, Nobel doyarcvesataretngaieateiata s aietee ems 48 57 
2) ak TR eR Re tS ta PIES aS ee ene aca ee Cea oe 19 26 
j 
7 


Labora- 
tory test 
No. 
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et, 
ONION. ‘ 
Minimum.,..........-- 26 
Per cent of germination. ........c.eeeeeeeeeeeees- ) Maximum,,......-.--- 97 
Average......-2..56- 85 
Standard for good seed... cs cece e cree cree reer e reer tence reece etneraes 90 
Se ————————— a 
Prer CENT OF GERMINATION. 
Variety. 

In 4 Days. | In 5 Days. | In 10 Days. 
| MSI Lune Seta riety te SEs tA WO, Noa 
JAvaistraliai ISrOwilts tes eka celts eke spectator ee eer euenolie fo atiel aerate Peat Pai” NAT tens 
Bartlett ae serene Coietite aie tele ene ace) er Ma Maul Merb eet eat nee tie aa apea ate tawa tue 85 

igs ane aes ee Sev ede: Saeco taney een at ts Hila BAO oe EO RO Rea a 

eee Early Bee ee ee a RE OS re Ol oe ed te i ‘ 
£ SA MN at aah NCNM OMI A nN Lik a 63 
Coe Nig NEY RN ON EUS Sy SES VANE DE a St Sa iG ne ant tt ee ell Ree lee eel a Row aN optats 77 
Barly. White Bartletta.. oc... f2c0. cere fie od ae ne ie eee oe eliotn Peete ees 25 
Tarve Red Wetherstield i). 2). ua ses eee cence: oe eae eae TB Rabie nace 70 
HEA Meola hI ER I aa tay ae AIAN Nh Se en caCORE ER eMac 723 
Y LURID watahs Deo eariin rier pean Ee Wren p hres Lion ake bes eI We tte re ceed cx bool a, 84 
rs Lang Gran tine Perea Pt NERC ADs PMI IMEI POU ie atl, Uns cet mela pant C0 88 
oe EES NSE Ta Se ee CITRUS haat A lap cea) ig, Wee ae Ee reiusu feat eomie er tia ttelist Ta 76 

$ SSN aia ak MG ot (is na Ale et SS CR Neg MART Ee Ena) eo rcha DA WACO ne Pace ve cobauts ies 
i Le ade Sat eee MRM eM Ral demter w EARS! AT 3lt0 by ce opts 59 
i Gh oil Gea fen AG Ve Ea gee ee angel | ete apa ete goats - 65 
Pied "Wether shells ccc y Cedi ici cee ceateta ticle alent cuss niehia ta) Rel -tcee os te i-al nai taetem Deke Males 53 
Small Silverskin HURT att eee ATA HAN os eavioninn apa redoneneMn yr yiAlliy pie ciiajono,cqoto a a 
GSoitnport White Globe. 2: ot cise 4 AOAC enn iets: ot am este nes 80 
Whiter Porntuealeece-s. oes eee esr Vag Mee FING cave are ek attoH aan | Can onee aun 67 
White Giant......... AG SRO MONON coat PEA Mene nde airy Oke as Ni hia taal Of Sit 50 
Yellow Globe Danvers PROTA he nal Smelt a vat acrddn | Pont alin Sle pears || oh else yas 

i Mae mantic aA elie Rai) Ne 16 Pieaaabite wed Li 
- ie LCM aed oD ERIN IC Wor ea a, Van al RC NS el i oo aie caeyen te 83 
Yellow Danvers Mga aM ela aC Mm a ROA AMDT Lateha Stara RAW Melero id 6 oD 2 
|Danvers oY edith Chg oS I ool) tral gr Sr eeeltrac ese peek age 72 
Large Yellow Globe Danvers. ..........e eee ce creer een le serene eees 66 
Prizetaker..... RIN fear enue ey Vins Piette Lica a eatery Alene | BRS PUTNEY 6 97 


ooo 


Labora- 
tory test 
No. 


Lettuce (Lactuca sativa, L. and Var.) 
Germination in blotters at 64° to 68° F. Preliminary report in four days, 
final report in ten days. 
Sow from one quarter to one half inch deep. 


y (Nitra ara WIA: 56 5 Sie 5° we ae 76 

Per cent of germination........... Sf eRe aaa icaend omen i Maximum............. 100 

AVELAZC.. 1... ee wees 95 

Standard for 00d. SCG es. ie tien ee ers ehcp em wien ase eens ole lie ella allel abot a ein be (os lode 90 

Per CENT OF GERMINATION. 
Variety. 
| In 4 Days. In 10 Days. 

Black Seeded Simpsons sc ioicxte vs eget chete aoe oy aati cavieacen a Raveena gee 18 83 
Bite BOSOM: «las ie Sin Raceat bas de olse ele oop Hage Coma net iene elia Macao iol) alas talss Oe Rear ne anes 88 88 
Marly: Cumlede Silesueia 102") e tisha, 0/eia ae verle uane dene mifal alee lana) rte ato a ode vanat 95 Ss 
eres aa ett acl Maen Se NCHA MON Pe Tyan 93 96 
larly Prize ELSA vt vo, stern teseaaanbe take baller sete eile lieeal aa Ra Eee dee eae 66 76 
fe “fe AE bah ag ik iaPt Goal nam titan oo alera alge aa ae 86 90 
Berry sab rize dead, facies eteis ates cieles © sykte sods late ma aveamas ahs daiebatete rebar aie 100 106 
PRZEGL ioe ace arate oat eo NL ie tab aera, Sy ir ea tested faniaehe epretem chee Ran wets ane 90 92 
ER aS cote oa a oe RS Rea tay ch ab sack Sharon Ce eeu cep eile ie royteme mane rmen ae sweat 99 100 
na eT ABA ele SRSA MeO ANCL Ran nue SEAL Te AY I Re cA tara aces chic oe Otas 99 99 
sd Pieaidhsessdieiisc outs x se) NPS aa I tay Sana tose ISO eh EN cere atta che eS ante ie Rc tales : 97 G8 
Tie beet 5 is lane k arsce tes wan Mia eccttisa hey Sel eee RN cto ae eR Rr 98 98 
Mammoth Black Seeded Butter.............. 0c eee ee eee eens 99 106 
Nonpareil..... da Ge ate a ve gens Las Bh BYPARi Re Dates hy Be nce IES Rena) a ee ah 100 100 
Nonpareil; Cab ba mein. 2 Aci ue iets a Ghia (ck ose.e ot alehely woes ie ene et kets Recta tang 98 98 
F Fed a haat ath abe hick hora TRUE Ue Succ, ict ERS a 160 100 
Aa beeches < irs BN CRES arpa ec ae ae alae ape 29 88 
Simpson's Barly. Curlegss setts acts, oie eine ohdcae phere aot ages a cee tome ei eliaty 100 100 
SE) aR ae Seema to ee BoM our) us SE CAM ma cM toe ale coe cus oler S\orcus 98 99 
Rennie Ball White Seeded s.c0 5: & oc ieteditty ow aicdel nelonebe nee me redstelers 94 98 
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PARSLEY (Petroselinum sativum, Hoff.) 
Parsnip (Pastinaca sativa, L.) 


Parsley and Parsnip can be included with Carrot in regard to the germina- 
tive qualities of their seed. The test however lasts longer, the preliminary report 
requiring fourteen and the final report 28 days. These seeds have to be sown 
one half to one inch deep. Seed more than one year old is likely to be low in 
percentage vitality. 


PARSLEY. 
Tic Wn bs dine os ee 25 
Per cent of germination........eeeeeee ere reer enees Ria MAI see vicidee > 85 
| AVETAZC. we cree ee tne 50 
eae =e = rigs : 
| Per Cent OF GERMINATION. 
Laboya- : 
tory test Variety. i— 
No. | 
| 
| 


In 14 Days. In 28 Days. 


! 

| 

ESAT is = | 
| 

{ 


6B Champion Moss Curled, (005. ee de ee re eee eee 48 48 
250 us CES OG ume Mey SSE Ny rae TAF. rials, cicy.ves Weir iaaaasoh a, wlth sa YAW ve chiens us | 31 35 
Fee CE Re ATG, Sl hate nS ee ble Ieee gh bra de ok ea ees | 743 25 
Be Maar meee ie ee acdc e <inatis!> ities coe Rei racl athe ecg afk # Ae Pimaiieceie thane ates 2 85 

gh ell) ki nek Gb as Reet ai oat a a en On ee ek ee ls | 3 50 
Fo Oe ce 0 SU ce Pee Sea een see eC ae Te eA a a a a 54 57 


PARSNIP. 
er ieee 10 
Per cent of germination.......... 0. eee eee ee teers Vy Epptaboay 00 Pema eee nae 68 
| Average...... erat 42 
eye pete betice Rano rt) 01 Mis C12 [ee ie oa AO a a 65 
Fer Cent oF GERMINATION. 
Labora- ear 
tory test Variety. | 
No. 
In 14 Days. | In 28 Days. 
RUINS Rekha Wohtoy. 7c Ipe © et eee oe eC | 35 37 
85 Scone ED PE PENN erage Nm E otter o's wagreiis jenle eso # oer goe ete win tN 66 68 
149 CREE Tp ee ree ee cs cepa ic Yeh by am epee seis sees Me ie se 36 38 
198 (eel ROMMEL RAP ARS CLUS ToT 2 a ik tehivhass ‘aca geste e + ee) oar eowane ONE os 31 33 
230 (Sw ee ete eka AMET ctee it aye yates me 2s ah afetag aa yh Rete 27 33 
325 GSO Bs atc bel a coll Oe at Ses ee ae evant ar ar eC aC a Ree Tcee NT ae | oz 38 
425 CREO MC eh TAN ORS EAE a aa a gliwiee ene Ge 5 Wie shee ones 41 | 46 
496 CREMP LBA RS Ce rani ak LN tS 1c) st ananle oR AS ep ead yes Site = 58 5S 
508 orci EME RM CMe EM n cS, Lila olenqleiere sir mee Vleiens (2 ks Shaheen 28 28 
580 Reena aCe i Stet Bi ce mt iy ios, te iseatt as) SESS oo a ue I Ste 54 | 62 
584 NE REE A IE een A tht d amie a meme nk Rs ose ee S| 38 40 
608 CCM aica eee nha eee Ret) 2s 8c Sot ecirewe Sais te, elie ms) Sues Ses 8 alm an ne 9 aplaeee 10 / 1l 
GS) ong White: Duteb.. . 4. va5.. de sR es Rabe en eee sete 10 15 
100 Ee ee innh 2. Mai h yer ke eaten oe EASEAE Vash ke eG oe) Ros A Serie a sees alae, me 45 47 
948 |Long White Dutch or Sugar.......-.-. 005+ e eee ttt) 30 35 
543 |Long Dutch Hollow Crown........-.--+--+esss seer retest 39 43 
136 |Manitoba Prize Intermediate............ 0+ esse reer ete ees s 10 
Gia WNew Unteriitediates.... 0 neces ne eee cee reagent ete ett 5S 59 
ong - \Sutton’s Student......6.... eee eee ee eer rte e nse n ese e ees: 53 56 
Sag) a a eS Ae ace ce Ora, ee 48 49 
aS ee nn Sa ge eth owes ne ahs oe wen Stein S sees: 5S 59 
BE inte et ee NE See Raia eo Bek) Soe a, * SS Neen aaah manor uni niet Re 52 58 
: 2 IRs : 
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PEPPER (Capsicum, L.) Varieties. 


Seeds germinated at 68° to 86° F. in blotters. 
Preliminary test, 6 days; final test, 14 days. 


Minimum............ 38 
Per cent of germination............2-0ceeeeeeennes Maximum............ 82 
ASVETAL CSG Mons ees 52 
Per CENT OF GERMINATION. 
Labora- 
tory test ; Variety. 
No. 
In 6 Days. | In 14 Days. 
266 (Large Red.......... SW, Se OM DUGRG acer beM ARE IN oN LON lis, Cun SO 15 ~ 38 
60 |Large Bell or Bull Nose........... 060s eee eee eee eee ee ee ee 47 57 
any WRuby Kings... {Sos ces eee sce ee ee ee wee Bee Ro 80 82 
251 Ce sea ane Win EC al nas 3 PAIR Une i Oh a RNA ens 47 51 
233 Ue he Man ee cme CAREY LUN Het NC BI 26 | 29 


RHUBARB (Rheum raphonticum, L.) 


Germinated in blotters at 64° to 68° F. Preliminary test in six days, final 
test in fourteen days. Good seed germinates quickly if sown not over one inch 
deep. The seed of Rhubarb cannot be relied upon as to the true reproduction 

of the variety. | | 


ens {(Minimum............ 64 
Per cent of germination...........0ccee cece eens Maximum............ 89 
AV CLAS Cid cide cee sine elon 79 


— 


Per Cent oF GERMINATION. 


Labora- 
tory test Variety. | 
No. 
In 6 Days. In 14 Days. 
454 \Johnston’s St. Martin’s........- 6... ee - sence eet bene se eee 66 72 
SiR mes le Yan) Sie ee ae te alana Beaters adere Wonattel ey slap este eeRease 86 89 
Ny Rene Vo vei ain iene ahah URE e an eaiaioloricerniniree, Coc cad CacaBarcaa Otol sa Ge pao) a 46 80 
E10 ead ACRE OUP EERE rl mm URe mn Wa ech icin rn. maces ess toe pee 79 89 
Fs Sa WaT Sie SPC aor A RR en Nh spect has MI OK Mee AUR ely Paes TSI RY St ME A iets 33 64 


Marjoram (Origanum Mayjorina, L.) 
SaGE (Salvia officonalts, L.) 
Savory (Satureta hortensis, L.) 
TuyMeE (Thymus vulgaris, L.). 
Often called ‘‘Herbs”’, belong to the Labiate family. 
All are germinated in blotters at 68° to 86° F.. Preliminary test in six days, 


final in fourteen days. When more than two or three years old these seeds are 


not to be relied upon. 


MARJORAM. 
‘ PER Crent OF GERMINATION. 

Labora- 3 i 
tory test Variety. 

No. 

In 6 Days. In 14 Days. 
a = ee Be Met PS ish cacti AS 
| 
ISR ag ih Re oR REE) Oe Se (SN Be kes Rg ae cB a tas Seta 69 73 


{ 
ee 


ee Ss a 


Oe eS ae ee a ea eee eS ee ee 
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SAGE. 


“ Per Cent or GERMINATION, 
Labora- 
tory test Variety. oe 
oO. 
In 6 Days. In 14 Days. 
eta AUTON SN SES cam ac OO 
BBS [Broad LeAved...c.ccsessecncccccvensssseuevesesverssesssecens 61 | 64 
54 |jEnglish Broad Leaf.........sssecccsseeeeceeeenrseseerrccerees 37 66 
171° SRM Ye ct 8 nr il pth ale Tote visi Dan's ain) bynes cele She aerate 57 65 
263 De RS CN" TN a eS ae Ae eer ON UR wre ee ge IL 38 60 
Re eet Me ge Vrs ae Ae ACES We ce he Oe Pee male een mee © Fs | 84 92 
RE Pe ks PUI i ay wia ined vhs vied CE CUN ee EON Ee tae | 61 73 
ee ee ae ae See ee eS = 
SAVORY. 
Minimum........+-++ 21 
Per cent of germination..........-+0-++2+eeeeeeeee Maxis oss. cn 20325 39 
_ AVETAZE. . nv elicnrcs. 31 m 
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Per CEeNnT oF GERMINATION. 


Labora- ; 
tory test Variety. 
oO. 
In 6 Days. In 14 Days. 
GED BO ote Ey PS Sat or Se 
| 
7a: |Suiniler ye Meech ae oasis tas OA ee same se eae eos Be hae eyes 15 21 
132 Fea APR ga eae ca spiag Sig euavied Sars wey ge ae | 34 39 
165 bee em eG ND A ON. Se Liens See wir a eye's «8 « 17 27 
278 He eA VITAE, 1) eine See fim ule Ral dw = Ss ete hn soe ne Hee we es ee | 20 36 
Been ee th ee 
THYME. 
Per cent of germination.............+eseeeeee ec eeeee WVERHIRGS © cw da ale ois wae 71 
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Per Cent OF GERMINATION. 
Labora- 


pet test Variety. 
a In 6 Days. In 14 Days. 
ee (ee nnn ee 
Chae Ite, Seer RO eae CO Te SR Oe cre es UCR Ten Weice Eigle 67 71 
FRO cic wccs abe inte os 5 Gees aise es Apa Speen ret eka USP Reds, aks re sists eysvere Sais ee 67 71 
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SALSIFY (Trapogopogen porrifolius, L.) 


The seeds of Salsify are germinated in blotters at 68° to 86° F. Prefiniiaary 
test in six days, final in 10 days. Seeds should be sown about one inch deep. 


pt ° ( Miitratimarertan ar oso eehie tee 19 
Per cent of germination.................-020eee00% peel an athananegte nse ate 92 
AVGPAGE 20s Ae es ees 50 

Standard for good seed.........-.-+0+ee-e-es steed MEME E's UCB A ACIS Wie Se ean 85 


Per CENT OF GERMINATION. 
Labora- = ; 
tory test Variety. —. 
No. p ° 
| In 6 Days. In 10 Days. 
j 
321 |Mammecoth Sandwich Island..... Medica ges Ne: co Dia a aan ee 14 26 
TAG nae ae URL UN ate RUMI NE PIN saline, Worine SC miMa GE os ot, 46 59 
458 i BEES Sia OS NT) iy a amin A Tt ge US on na 89 89 
610 * au Peak nO Wee whey tye cay NING Mt 88 92 
CLs ah pean sR GAEN TEA SPARE H cs) Norn emeNl Rau CARD AUN 2 UENO MR BSED Bug ne, Gey at ees gone 43 50 
GG 16 er CA ae Phe UR AR ak A RIEU RI a tS cE rk ale i 33 46 
5 Ss Dia die etna a ee PRO nL ta aN MU aie imme Totus 8 BA EN Mahon alla ania 23 28 
4 SAE obh HH NBS cee 8A, Po eines, EN od Pale RRL dO 2 Gd ER 40 50 
DRG SEG PRAIA. og HER SRR AAR an A aed aR Cat OE 16 37 
BOD hic sie aia iL ils gin cate RUN cee ae aa ee Ma ae i 14 19 


SPINACH (Spinacia oleracea, L.) 


Germination test in blotters at a temperature of 64° to 68° F. Preliminary 


test in 5 days; final test in 10 days. It is recommended to soak the seeds for six 
hours before sowing. 


(Minimum............ 25 
Per cent: Of Sermi mation ee ayia te cnekieleyere te elere gays iar eee a ER eee 93 
ASVIETAISIO Helio a Went uetial eile 46 
Standard for mead: Seeds sissies cel sd open ae tege ae ok uy oferta eee ae ee ene $0 
| 
¢ Per CentT OF GERMINATION. 
Labora- f ; 
tery test Variety. 
No. 
In 5 Days. . In 10 Days. 
a | 
S50 © bone: Stameingigs 6p. 45. eta Rie ahs celia ee emia ave Na ae 60 89 
PB VP lay WW Water ssc tivo) Yoga ta Wale easel ouseicee ali Aare aha Renae Mee Sanaa giclee ei 12 25 
76 |Round Summer Be tl rt ee GU CaS UO Ha er Ne aU UR ca ED rN 41 51 
2016 hoa ie RC ee nN NE Rone: Sei eu Me une GMOs SManABANG Ge Aenea kate ance 52 84 
O78) Phreleea yeas OulMner ey. vasa, Cacrts ko clea a edie cali eee pe amount ae 28 55 
TALE Ol WEGHORIA ae oe Re Bee Po pe AE eS AON RN en toed uae Ue een 75 93 
360 Eee ea Ur NI bY OU vs Baca VAR ae, ee, See CNY Ni ae eR Ce ee RR eecee Ree on 34 67 


Topacco (Nicotiana Tabacum, L.) 


Germinated at 68° to 86° F. in blotters. Preliminary test in six days, final 
test in 14 days. Rolling after sowing is recommended. 


Per CENT OF GERMINATION. 
Labora- / 
tory test Variety. 
No. a 
In 6 Days. In 14 Days. 
| : 
259 jConnecticut Seed Teen k reohe whic coke ees ae) ep alert emer 34 53 
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Tomato (Lycopersicum esculentum,L.) 


Germination at 68° to 86° C. in blotters. Preliminary test in 4 days; final 
test in 10 days. The seeds of Tomato should be sown about one half inch deep. 


{ ME Simin ves b Ar san 62 
Per cent of germination........---sseerersresrrres WARITMUI, oo aia'v o 0'b oc 100 
- | AVeTAGG..-cccssecnes 85 
Gkundard fOr GOOG HCCU. cs cs Kiev ees ewer ecesanecnsrrrecscusorneesrnee ee 90 
1 ea Lae ee. CUES oie Lee ee 
SSS SSS 2 SE mae = ee 
id Per Cent or GERMINATION. 
Labora- 
tory test Variety. I I ie 
No. 
In 4 Days. In 5 Days. In 10 Days. 
UPA earch ig ax Gon, 5. 5%" Rok OM po wife's Mn Fe nn ge tony He 2 Se Re are 76 
SIN AGENTINT GA ic conn cuarsonia me eed pe # eA ee oon woot MER GA eS Ly nm Be eRe are See 62 
DAR Dywert ONSIODION.. ps... es crew he Wee ed ne series seme ee ees Cr ea ahs | Wp Pee er? 100 
235 re Re ae ae, Rigid Se! GRRE ARR anaes aioe acre a Ns hn teens Dehetre, #7 ) 96 
344 ‘talk Ona) este i ates ae GES geen os etry Pena oe eae le Mie A eet 96 
432 \Early Dominion Day.......+-++-ssernerrrrestt sere Be ee Ses ah cetossala D 94 
Pie WlamiiesbiOh Altes acs arelis pitie iat wh Pepa ss erence et le ot tags 70 77 
BEA IBIERIVOEUDY «Giclee vd ards sates ORR Tage Hie he Selene e 84s 7 gD a a > ae 87 
yi Nghe 0 I, Sn i ee RU ce areca emia (am Ce ai 79 88 
256 "edie SRC GEIR NES. DDE ee et a) 7 SAS T= Sone oe S6 
BGs eewIROION Gs Lathes Hien eae a> a esa pigs ya ee genes 9 | abe |! ee eee 79 
547 JS PS BR yO ee. RE aoe EY Re Sa alias eae Ose eet sis <.0's thy teks &3 
IMS | igor nc Ae Peete ga OU UIC nih Se a Ba 2 cl ie eae ac es ed § ee pie ee 160 
TS NOONE Re SRS oe act cere Ye Sn > aia ia ee Fe ol Pet Rar Oar 69 


SUMMARY OF RESULTS. 


PER CENT OF GERMINATION AT FINAL TEST. 


| | 
Kind of Seed. Minimum. Maximum, | Average. 
Ee a ed ——————— eee 
| 
Agpuree sed use eee ees eens eee eT ere Di el es eee Coe ee ee ee 66 
Beans... eeeeceecerecceess Ee SRD sachs avalon ars i 5/2 | 60 100 84 
Pease. ...ee-ees EO . RUE EES CO oR at Reta 33 98 87 
; Balls. Sprouts.| Balls. Sprouts.| Balls. Sprouts. 

Beets. cate brn tensnene RP a ad's a) sg em Ne ae 62 102 99 280 85 168 
Manbialiys, aoc crcttiomtnta cereretereentinrer soe a ae agitse Seas i | a 9 99 226 85 204 
Cables soos ere armies Contin ie rire sree gry sbnin™ 8 | 62 98 82 
Cali wer ceucieetie ie sire = sie ware Sis le ee tenis ee er | 90 99 97 

alg). ic So pe eR TARTS pi Steal dF rnsninge ee aS Fes gS FS Lice aie Seen sas [ae wary = ea a 79 
Fl chien tare mrs osce Come es Sepsis a8 Shs Ht 51 109 89 
Rane scree meee ote = ae ey Se ss 95 10 98 
Graal ad, Stele aie ws tein Saat aye SRT RT AF Sto Se 16 100 71 
Sheet err net ee eatin, Sha ve em ps ee ele AEE 0.2 97 70 
Gulammen te sc nee isin dnc he ree A A Ce 3 70 38 
Serceh MUR a  a eis en Se Une a as ele tse sg tie 48 100 85 
preH, Clima ete caren ee ie ee nines oir le #8 - 42 100 89 
Bers eee nein ea aes PRN ee OLR Te 84 100 94 
Geet mn RNS ctcin s & < eset vee aa 5 em ee aerate SE so 100 90 
(WOURMEDe ee. ane wets eS Gas r= ssa RE eS et 67 98 86 
Fr See i AE, aA Nate a ae eo a ah a ee iia StU ra aerate setae eerste erauate aos 92 
Wiiilerie Met Ge we as Vole wee a Ge PRR eS eM Fy 72 99 85 
art aaa an eee since See eR as eee et 74 100 89 
Se es ee wo Se eames Syren es 76 100 87 
RIE etee Gao cow eee He Sg ne Ch tee ES 56 98 78 

che east Ss i Snag tr rr ec Ca a 11 76 40 
Tee ee nd ge Re grec ye URONIC ak ee na . 26 97 85 
Me eau eee eis hee as Set 76 100 95 
ade ene os Gata ese Somes Bp pea Se se es 25 85 50 
fe ene chro hal seers eS Sem ES eo 10 68 42 
Pua cetitiews Sleny H GE eS oie SE One en tee | 38 82 51 
POUT RTS SN SRR eee he ar ha 64 89 79 
ee er eacGieetaatee sen Fs Soiree nes te 60 92 70 
SuSE” GRY OR DS RSE SOE SF a | 21 39 31 
gC ats ck ee ete ines eee eR es Rett ee dete hace Wane: aif eis ioe ace MGs Sot ar 7i 
2S RES SRE Se SSS OS Se 19 92 | 5 
SiedeN tae ee ate ajc ese eS ee ee 25 93 46 
pai 2a NE SOs ee aes Gee 7, ee 53 
TomatGson oe «Meee pee PRS ee ao SG 62 100 85 


30 


| : 5 


Per Cent or GERMINATION. . Number or SAMPLES. 
Number of 
Kind of Seed. Samples : Vitality 
Tested. Vitality | less than 
Standard up to two-thirds 
Min. Max. Average. | for Good | standard jof standard 
Seed. for good | for good 
| seed. seed. 
Corn (Sweet).........-+-+: 39 48 100 85 95 4 5 
GEG; to aivaiaic coororci prc ie 66 42 100 90 95 29 2 
Asparagus.....--5.e0+ee:- Pe Se sta fa etitbeeeencdeuane dna ae 66 BB liars sis homes opis | teyanere eae 
Wears Wate niu che eran ator 10 60 100 . 84 90 Shs age aes 
IPO AS i csoarcee apie erate sire edasiei atte Pence 13. 33 ; 98 87 97 2 mF on! 
1 BETSEY May Rae eC Maha tae 42 96 297 168 160 20 ; 4 
Mammal ae or ieee 31 9 263 203 160 21 sree ey 
Cabbamends. 22 Hie dist tare 27 62 98 82 93 Bical 3 nee eee 
Cauliflower.........--.00-: 6 90 99 97 90 6. ee eae 
Kealeeoms eae sitnece waa 2 69 88 79 QO ee gene 
Raisin yin! cnt tee deer ehe wanted ane 35 51 100 89 95 17 2 
Rep pebe tae alas taleye thee cee : 2 95 100 98 95 DNase ees 
IUiiaobD ae aA oO on aoe 72 16 160 71 95 26 fe} 
Canrotec seis niche Sees a ereraree 60 2 97 70 80 15 21 
WElERWA a ice ee ee ee ae nS ea ica onsen kA Rar ZAIN CCE Np tia aet ae ie tera he emer ee ee 
Cress stand oo Se ines iene 5 84 100 (07 a (eee ei Ne AA ADAM ne SENS Ga Bec 
Gitronea, ees cS ae wae 3 80 100 90 92 Derr, SMe nome lee ats 
Cucumber.............-.--- 19 67 98 86 gs0 Gis |e a oe 
Musk melon...........---- 5 72 99 85 ~ 90 Zi aati apatite 
Prim play soc. 2 he ekowie sw a 8 74 100 89 90 | Bl eg hacen 
BS1a Fe ye) ae eee RE eye ah ME 133 76 190 87 90 CN | SRE Eo 
Watermelon..............- 11 56 98 78 90 1 1 
Teme sos Sia co cA wc aes 5 11 76 Sag Wee TE 5 Oe ee, st a 
ONION eee ete sents eel ey ol 26 97 85 90 5 4 
MGOULMGE Aco cie oa ceeas cent tee ae tetee 20 76 100 95 99 LOPS Woe ee 
arlene oi uis San sas sree anene 6 , 25 85 50 65 1 2 
PAT SMUD eis wie eles tie eres eakolols 22 10 68 | 42 65 1 11 
IPepperant cis cine oeehbie etal 5 38 82 iy Fk een orale vents ay GiGic 0.5.07 
Rhubarb. 262s Sis ction nss 5 64 89 ko ae RRR N Cen Fee Bulges: oe 
AE te ena a alagene) asiatet s levee 6 60 92 MORN Oe os Meche RS EAS Sepa re ete 
Sa VORV sin mieten 4 21 39 BL SSN Descotenainusepianiell cia eter oye Rens 1st OMe nek eee sone 
MEN ING oe SC tia orte to slate NE) el gn a radian LENE A Pia ey or Ria asl Mee es Haar ee eS eo 
Marjoram.......-...-se00% PCR Bor ike Sa ea en ae are Viswee Pecere ne Nines erent odin Ite arr icr oe = 
Salata 2 sae ae etiee wie seas 10 19 92 50 85 2 7 
SoM no Veo one oe co EF f hivees 25 93 46 90 5 3 
PODACCO ns cos creat eis ere austin Dei lie ec Aya icaiea pale crea tonneare LA eh (eneaneac te tele | epee ABR Seer so Sinicy oice ey: & 
OTA E OS honile lots eee cree Meslone 14 62 100 85 90 Bl Poe eee 
Total samples tested . Gd is ee Be es ede ce a avert Palas ee oR a a 91 76 
t. = S — EE So —— = ~ 
a - 
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CONCLUSIONS AND SUGGESTIONS. 


Farmers and gardeners should know the percentage vitality of seeds before 
planting them. Allowance may then be made for seed that will not germinate. 

Grocers, druggists, and other business men who have not a fair knowledge 
of agriculture, horticulture and plant life in general, cannot be expected fully to 
safeguard the best interests of seed purchasers, except in the sale of carton or 
papered seeds when sold on commission for responsible seed houses. 

If the conditions of soil and weather be favourable to rapid germination, and 
the seeds be planted at the proper depth for the kind and sown at the commonly 
prescribed rate per given area, seed that will germinate in the proportion of not 
less than two thirds of the percentage standard recommended for good seed will 
be found usually to give a fairly satisfactory stand of plants with most kinds of 
crops. 

As a further protection to seed users, it is expedient that this investigation 
work be continued from year to year and that in future the results of carefully 
conducted germination tests be published whenever the percentage of vital seeds 
falls below at least two thirds of the percentage standard recommended for good 
seeds of the kind, and that the name or names of persons or firms who are believed 
to be in whole or in part responsible for the sale of such seeds of low vitality be 
published together with the results of germination tests. 

The advisability of encouraging the production in quantity for commerce, of 
Canadian grown selected stocks of some of the kinds of field root seeds and garden 
seeds, is worthy of careful consideration. In the meantime, the available evid- 
ence as to the advantages that accrue to farmers and gardeners, from the use of 
home grown instead of imported stocks of field root and garden seeds, is not fully 
conclusive. 

~The best obtainable seeds are always the cheapest in the end. Inferior 
seeds are apt to prove to be expensive at any price. 

Competent and conscientious seed merchants consider quality before cost; 
‘nm consequence, they have few complaints from their customers. 
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Bunt, or the Stinking Smut 
of Wheat. 


Part I.—Life History and Methods of Treatment ; 


Part II.—A Summary of Investigations. 


BY 
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DEPARTMENT OF AGRICULTURE, 
OFFICE OF SEED COMMISSIONER. 


Orrawa, CANADA, February 12, 1907. 


HonouraB_Le Sypney A. FISHER, 
Minister of Agriculture, 
Ottawa. 


Sir,—I beg to transmit herewith a treatise on the stinking smut of wheat, 
prepared by J. Horace Faull, B.A., Ph.D., Lecturer in Botany in the University 
of Toronto. Dr. Faull has spent considerable time in the wheat fields of Western 
Canada and in laboratory work in a special study of the causes of stinking smut 
in wheat and in methods of controlling and eradicating it. The treatise contains 
a summary of the results of his investigations, The information contained 
therein will be of much value to farmers, particularly those located in the wheat 
belt in western Canada. J recommend that it be printed in bulletin form for 
distribution. 


I have the honour to be, Sir, 
Your obedient servant, 


GEO. H. CLARK, 
Seed Commissioner. 


BUNT, OR THE STINKING SMUT 
OF WHEAT. 


Part I1.—Life History and Methods of Treatment. 


Bunt, or the stinking smut of wheat, is a lowly form of plant life that 
lives as a parasite in the ‘growing wheat. During the summer it consists of 
branched, jointed threads, not unlike certain moulds, and so fine as not to be 
seen by the unaided eye. While the wheat is heading, these threads grow up 
into the young grains, usually filling them with a dense mass. Some of the 
joints of this mass then swell up, blacken, and separate from one another. In 
fact, they are transformed into the brownish black powder or spores that fill 
the smut balls. 


These spores are known to retain life in the granary for at least seven 
years, and in the soil for two years. Under favorable conditions they are 
capable of germinating in the soil, quite independently of the grain, and of 
producing’crops of a second and of even a third type of spores that are equally 
virulent. 


Each sporeis capable of infecting a seedling up to the time that the first 
leaf shows itself above the ground. The conditions most favorable to its 
growth would appear to be those most favorable to the growth of the grain. 
It is asserted, however, that sowing at a uniform depth as shallow as practicable, 
gives thejwheat the best chance. In fact, the conditions of the seed, the soil, 
and the climate, and the depth of sowing, which favor the rapid and healthy 
growth of the young plant from the time of germination until the green leaf 
is well developed, serve to minimize the dangers of infection. 


The spores that adhere to the surface of the wheat at the time it is sown 
are the principal source of infection. Fortunately any one of several methods 
may be adopted for killing them without killing the seed, and since the disease 
is so prevalent and so easily transmitted, it would seem advisable that some 
method of treatment should be applied to all seed every year. 


6 
METHODS OF TREATMENT. 
Formalin : 


Use one full pound of formalin in every forty gallons of water and proceed 
as follows :— 


If the seed is from a smutted crop, immerse in the solution, stir thoroughly, 


and skim off the smut balls. Leave the seed in the solution for two hours © 


before taking it out to dry. Or remove the seed from the solution at the end of 
fifteen minutes, pile, and cover closely with canvas or sacking to keep in the 
fumes of the formalin. Leave in the pile for two hours and then spread out to 
aerate. Sow as soon as possible. 


If the seed is from an unsmutted crop, wet the seed thoroughly with the 
solution, pile, and cover with canvas or sacking. Leave the grain in the pile 
for two hours, then aerate. 


Formalin is a forty per cent. solution of formaldehyde, and this strength 
should be guaranteed to the purchaser. 


Copper Sulphate (bluestone) : 


Dissolve one pound of copper sulphate in twenty gallons of soft water. 
Immerse the grain for about twelve hours, stirring occasionally. Then spread 
out in a thin layer and dry rapidly. Sow as soon as possible. 


The purest copper sulphate is sold in the form of crystals. These are 
readily dissolved in a small quantity of hot water. 


After removing from the solution, some recommend an immersion of the 
grain for five minutes in lime water, made by putting one pound of good lime 
into ten gallons of water. : 


PRECAUTIONS. 
1. Take particular care to guard against living spores falling on the seed or 


coming into contact with it after treatment, otherwise all the labour of treat- 
ment may be in vain. Smut spores are produced at the enormous rate of two 


to five millions in every smut ball; they are extremely light, and are easily - | 


carried by air currents. If the seed is dried on a floor, the floor must first be 
washed with a solution of one pound of copper sulphate to ten gallons of water ; 
if on a canvas, the canvas must first be dipped into boiling water. Likewise, 


dip the sacks into boiling water, and dry before filling them with the treated 
seed. 


2. Use vigorous seed. Immature, shrunken seed, or seed enfeebled by 


disease or age suffers from treatment, and their seedlings are more susceptible to ° 


infection from smut than those from strong seed. 
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;, , 3. Remove all smut balls from the seed. The sporescontained by them are 
not, killed by practicable methods of treatment. 


4. It is necessary to sow a somewhat larger quantity of treated seed per 
acre than of untreated. Allowance must be made for the swelling of the grain, 
_and for a certain proportion killed by the solution used. 


5. Sow as soon after treatment as is practicable. 


6. Dry rapidly. Plan the time of treatment, so that the drying will begin 
early in the day. Then spread out the grain on the floor or in the sun on 
canvas sheets (sterilized as indicated in precaution 1)1 in a layer not more than 
three inches deep, and shovel over frequently. 


In conclusion, there can-be no question as to the desirability of maintaining 
a breeding plot for hand selected seed’. on every farm. Their adoption would 
result i In an increased yield, improved seed, uniform and pure stock, and would 
go. far towards the solution of the smut problem, especially if. there were 
persistence i in careful, scientific treatment of the seed before sowing. 


Part IIl.—A Summary of Investigations. 


_.For many years agriculturists have made a practice of treating seea wheat 
for. smut, with the result that there has been a diminution of this pest. But it 
has not been eradicated. Indeed, it has been estimated that for the last few 
years six per cent. of the crop of Western Canada that has been officially 
inspected has been rejected on account of smut, and this represents a part only 
of the loss from this cause. 


Through the generosity of the Governors of the University of Toronto 
~ and the western railway companies, I was enabled, in response to a request 
to investigate the smut problem, to visit several places in Southern Manitoba, 
Saskatchewan, and Southern Alberta. . 


Material fis been very kindly supplied to me by Messrs. D. D. Campbell of 
Winnipeg, Angus McKay of Indian Head, and John A. Mooney of Valley River, 
Manitoba, and from Ontario, through the office of the Field Experimentalist. 
Mr,,G. H. Clark, the Dominion Seed Commissioner, has co-operated at every 
stage of the investigation, and has very graciously placed his seed laboratory at 
my disposal, and his practical knowledge of agriculture and the conditions in 
Western Canada. 


Two species of stinking smut (Tilletia foetens, (B & C), Trel., and Tilletia 
tritici (Bjerk) Wint.), attack the wheat, both spring and fall, throughout Canada. 
1. tritici (Bjerk) Wint. is much more prevalent than has been heretofore 
supposed, in some p aces distinctly predominating. . 


1Directions for conducting these plots are printed and supplied free of charge by the/Seed Commissioner, 
Depertment of Agriculture, Ottawa. 


In attempting to germinate their spores, several kinds of nutrient media 
were tried. None gave better results than a sterilized decoction of virgin 
prairie soil, maintained at a temperature of about 60° Fahrenheit, and this 
medium was used throughout. 


The problem in hand has been attacked from several standpoints, an outline 
of which, with some results, is as follows :— 


I. To DETERMINE THE EFFICIENCY OF VARIOUS SOLUTIONS IN KILLING 
SPORES IN UNBROKEN SMmuT BALLS. 


Upwards of one hundred tests were made with solutions of copper sulphate 
varying in strength from one pound in one gallon of water to one pound in 
twenty-five gallons, and for periods varying from one minute to twenty-four 
hours ; and seventy-five tests with formalin for periods varying from one hour 
to'four hours. In every case the smut balls were immersed in the solutions. 


The following is an extract from the record of data obtained. 


Per cent. of Smut Balis 
Strength of Solution. Length of Treatment. containing living spores 
after treatment. 
Copper Sulphate : 
Dil dea ea a 20 minutes. 60 
VT 25 eae eo 1 hour. SO: 
1 1b.—-S gals ok aa 1 hour. 80 
Tp. 1M eal os ee 1 hour. 100 
TW Vos20 el. eo 12 hours. 33. 
Formalin : 
Tila Oval.) les ways tees 34 hours. 100. 
1 lb.—60 gal’........... 3% hours. 100. 
1 Ib.—40 gal. .:....2... - 4 hours. 33. 


In all of the formalin and a few of the copper sulphate tests, the spores 
were taken from directly under the covering of the smut ball, proving that the 
smut ball is very impervious to penetration by a liquid. 


From the foregoing table it will be seen that the vitality of all the spores 
contained in smut balls cannot be destroyed ky practicable methods of treat- 
ment. Since smut balls that are left in the seed wheat are apt to become 
broken when passing through the seeder, recontaminating treated seed, it is 
therefore always advisable to get rid of them before sowing. This may be done 
by immersing the seed in barrels or tanks, made for the purpose, to such a depth 
that all the smut balls may be floated, skimmed off, and destroyed. 3 
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IJ. To DererMINE THE ErriciIeENCY OF VARIOUS SOLUTIONS IN KILLING THE 
SPORES THAT ADHERE TO THE SURFACE OF SOUND GRAINS. 


Four lots of smutted grain were respectively treated with the following 
solutions for a limited number of different periods of time :—One pound of copper 
sulphate to ten gallons of water, and one pound to twenty ‘gallons ; one pound of 
formalin to forty gallons of water, and one pound to fifty gallons. 


Forty grains were then selected, and scrapings were made from the grooves 
and placed in germinators. 


Scrapings from half of the grains treated with the copper sulphate solutions 
contained living spores after treatment for one, five, twenty, and thirty minutes 
repectively, and in one case for one hour, but none for longer periods, and with 
the formalin solutions for one and five minutes respectively, and none for longer 
_ periods. ’ 


The efficiency of any treatment of smutted seed with copper sulphate or 
formalin for less than one hour may therefore be reasonably questioned. 


In this connection, an extract from the report of the Dominion Experi- 
‘mental Farms for 1900 is especially pertinent. Mr. Angus McKay—“The seed 
used in this test was considerably affected with smut, and the result of the test 
indicates that to be entirely effectual the solution of formalin should be applied 
to the seed for at least one hour.” There were no smutted heads in the crop. 


The results of experiments with Doncaster Prize Oats carried on by Mr. R. 
Robertson, Nappan, (1899 Reports) are strikingly significant in comparison with 
_ the results in germinating smut spores recorded in this bulletin. Mr. Robertson 
treated with a solution of formalin, one pound to 35} gallons of water. 


| 
Time. - Good Heads. |.  Smutted Heads. 
STS STS CN cn a 2 ne | None ) 
Sosmec 15 minutes. 2... uss es es 3354. 36. ) 
Soamwed & minutes... .o.06 5.06.4. 66s ee 3480. 360. 
ns SAL 102 (0 eg ag ce eee a 3060. 342. 
MUPEROINEU cites Gre ots GA mle ha deeds © woes 2784. 996. 


The serious difficulty encountered in treating seed grain for a short period 
of time, for example, by the use of smut machines, by the sprinkling process, or 
even by dipping for a short time, is in bringing the solution into contact with 
every smut spore. The groove on the face of the grain is often deep or narrow, 
and sometimes there are cracks in the seed coat. Air bubbles are almost certain 
to form at first over these grooves and cracks with the result that many smut 
spores are not wetted by the solution and hence are undestroyed, if the treat- 
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ment is tvo rapid. In this investigation comparatively large quantities of seed 
were used i in order more accurately to duplicate the methods of treatment used 
in general practice. ‘The results of the work throughout make clear that a 
solution consisting of 1 Jb. of formalin to 40 gallons, or 1 Ib. of copper sulphate 
to 20 gallons of soft water is sufficiently strong to kill any smut: spore that 
is wetted by it. A stronger solution could not be more effective in killing. smut | 
spores, and is especially undesirable, because it does increased.and unnecessary 
injury to the seed wheat by killing from ten to fifty Bee cent. of it a greatly 
weakening the rest of the seed. 


II. To Pieeuae THE EFFECT OF: ‘TDrearwent ON THE Mace OF THE Suen, 


aie MG of Sk Heine were ele ‘one with western evevina “Noid 
N Buses purchased from the Brown Milling Co., of Toronto, and said. to be of 
this year’s crop, and the second with wheat contributed by Mr. J. A. Mooney, of 
Valley River, Manitoba, from his seed plot, likewise from the harvest of 1906. 


More than three hundred separate bee were made with the first set, and 
more. than one hundred with the second. The germination tests were conducted 
Dy a Swiss seed specialist, and in standard seed germinators. 


The following percentages of viable grains that eorunna after: treatment 
are ae of study and comparison. Sih 


_ FORMALIN. 


No. 1 Northern purchased in Toronto: 


I ev ee 2 hrs. 3 hrs 6 hrs. 

1 lb.—30'gal......... 86% 45 % 28 % 13% 

1 lb.—40 gal......... 91% 80% 78% 48% 

1 lb.—50 gal......... 95 % 86% . 838% 79 % 

Mooney’s Wheat : 
— titi. 2 hrs. 3 hrs. 4 hrs. | 6 hrs. 
1 1b.—30 pal. Sie 100% No tests|made. 

1 lb.—40 gal..-... 0)... 100% 100% 100% 100% 100% . 
AL Tb 50 eal eo 100% 100% 100% 100% 100% 
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CoPpPpER SULPHATE. 
No. 1 Northern.—Rather more severe than with formalin. 


Mooney’s Wheat : 


—— L hr. 3 hrs. 6 bre. 12hrs. | 18 hrs. 
Mie —10%gal!s.... 100 % | 
Mees BUS «\ caer. coe 100 % 100 % 100 % 98 % 100% 
MyM 20 Bale... 0... 0... 100% 100 % 100% 99% | 100% 


The differences in the results can be accounted for in a number of ways. 


(1) The Mooney wheat was dried more quickly after treatment ; there 


. were no cracked grains; it was a selected wheat of known pedigree. 


(2) The No. 1 Northern was threshed by machine and contained some 


checked grains; it was not a pure variety, and there is no absolute cer- 
’ tainty that it came from the 1906 crop. 


(3) There may have been a difference in the stage of maturity of the two 
lots of grain when harvested—certainly not a negligible factor in its bearing on 
the vitality of the seed. . 


Professor Shutt of the Central Experimental Farm has convincingly 
demonstrated that seed of weak vital energy suffers most from treatment. 


In addition to the foregoing, abundant data have been obtained bearing on 
the question of the weakening of the vital energy of those grains that are not 
killed by treatment. The more severe the treatment, within certain limits, 
the greater is the delay in the germination of the seed. But this is far more 
striking with the copper sulphate than with the formalin. Indeed, the formalin 
is ordinarily not objectionable on these grounds. 


In regard to the continuous effects of treatment on seed that is not sown at 


once, Dr. Chas. E. Saunders, crealist, has presented some interesting statistics. 
Germination tests made by him immediately after, and eleven months after 


treatment, conclusively proved the possibility of disastrous results when sowing 


is delayed. 


If the soil conditions are such at the time of sowing that there is likely to 
be a delay in germination, it is beneficial to wash the seed in water after taking . 
it out of the solution, or in lime water if copper sulphate has been used. 


A comparison of the effects of treating different varieties of wheat in the 
same way is important. Professor Shutt and others have shown that there is 
a marked difference. None has proved to be more resistant and better able to 
endure treatment than Red Fife. 
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In conclusion, fresh, vigorous seed, from healthy plants harvested _at full 
, maturity, dried quickly after treatment, and sown at once, will sustain little 
injury from the methods of treatment advised in this bulletin. 


IV. To DETERMINE THE PossIBILITy OF INFECTION FROM SPORES CARRIED IN 
THE SOIL. 


Mr. G. H. Clark took the pains to make somewhat extensive observations 
on this matter during the last summer. The parts of the fields over which 
clouds of the spores were carried during the previous year’s threshing operations 
were carefully compared with the surrounding: parts. I can corroborate his 
conclusion, which is in harmony with that of the veteran botanist Brefeld, that 
soil infection does play a part, but I am not in a position to state how significant 
a part this may be. 


The spores blown from the threshing-machine are sometimes carried for 
miles. Many of them fall to the ground, and may spread the infection; others . 
fall on unthreshed grain—these are the ones that are certain to give trouble. 


V. To DETERMINE IF APPARENTLY SOUND GRAINS MAY BE DISEASED WITH 
| SMUT. 


It is commonly asserted that the “whole,head if smutted,” contains no 
sound grain, only smutted kernels.” Failing to find any statistics on this point, 
I have given the matter some attention and have arrived; a different 
conclusion. , 


Smutted heads were gathered in the neighbourhood of Indian Head and 
carefully threshed by hand. Out of a yield of 1,638 grains, there were 1,444 
smut balls or 88.12 per cent., and 194 “sound” grains (viable) or 11.84 per cent. of 
the whole. 


Near Pincher Creek, in Southern Alberta, 11,607 grains were harvested 
from a collection of diseased plants of which 2,191 or 18.88 per cent. were 
apparently sound. , 


At Creelman, Saskatchewan, 54 diseased plants bore 146 heads. Of these 
heads, 88 or 60.27 per cent. bore nothing but smut balls; 16 or 10.52 per 
cent. nothing but sound grains, and 42 or 28.77 per cent. hath smut balls and 
“sound” grains. That is, of the smutted heads, nearly one-third contained 
“sound” grains. 


It is known that every stalk of a diseased plant is affected. Commonly, as 
in the Creelman plants, most of the heads carry smut balls, but frequently there 
are some that do not, and occasionally the entire plant, though diseased, may be 
free from them. One might very reasonably suspect, therefore, that the apparent- 
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ly sound grains in these plants are not in reality sound—existing statements to the 
contrary—and further, that they might insidiously transmit the smut disease to 


the seedlings which spring from them. If so, very obvious limitations sur- 


round the choice of an adequate method of treatment. 


‘ A thorough search has resulted in the discovery of spores, and other 
noteworthy indications of the parasite in a significant number of these 
suspected grains. ‘This fact alone may account for the prevalence of smut 
in the fields of many wheat-growers who treat their seed before sowing. If so, 
the hope of prevention lies in the use of a weak solution for a more prolonged 
period of time. Here, as with the conditions noted in Section II., hasty 
methods of treatment cannot be completely effective, especially if the seed has 
been taken from a smutted crop. 
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